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Executive  summary 


Purpose 

The  purpose  of  this  report  is  to  provide  information  that  will  assist  in  the  assessment  of 
policies  designed  to  reduce  the  amount  of  waste  going  to  disposal  and  to  make  the  Ontario 
waste  management  system  "financially  sustainable". 


Scope  and  methods 

The  report  provides  the  following  information: 

Costs  incurred  by  Ontario  waste  management  facilities  in  1989,  based  on  a  mail  survey 

•  Replacement  costs  of  waste  management  facilities  based  on  computer  models  and  the 
published  literature 

•  A  review  of  revenue  generation  mechanisms,  based  on  the  published  literature  and  case 
studies  from  other  jurisdictions 

•  An  assessment  of  the  revenue  generated  by  Ontario  waste  management  facilities,  based 
on  the  mail  survey 

•  A  comparison  of  the  costs  and  revenues  from  Ontario  waste  management  facilities 

•  An  assessment  of  how  costs  and  revenues  can  be  balanced 


XI 


Status  of  the  data 

It  is  estimated  that  the  survey  returns  cover  waste  management  facilities  accounting  for  66 
per  cent  of  the  waste  generated  in  Ontario.  However,  many  facility  operators  were  unable  to 
answer  all  questions  about  costs,  revenues  and  their  components.  Responses  show  a  wide 
variation  and  great  care  must  be  taken  in  the  use  of  the  data. 

Information  on  the  success  of  revenue  generation  mechanisms  from  other  jurisdictions  must 
also  be  used  with  caution.  Usually,  at  least  one  of  three  limitations  are  associated  with 
information  from  other  jurisdictions: 

specific  initiatives  to  assess  the  effects  of  new  revenue  generation  mechanisms  were  not 
undertaken 

•  the  programs  are  very  new 

•  the  programs  were  introduced  at  the  same  time  as  other  programs. 


Conclusions 

Most  facilities  have  very  little  information  about  costs  and  revenues  for  waste  management. 

Although  there  are  wide  variations  from  facility  to  facility,  the  total  waste  management  costs 
for  landfills  are  $46  per  tonne.  This  includes  $12  per  tonne  for  waste  disposal  and  $34  per 
tonne  for  waste  collection.  The  total  cost  for  incinerators  is  $81  per  tonne,  including  $34  per 
tonne  for  waste  collection.  The  per  tonne  unit  cost  for  recycling  facilities  is  $181.  The 
average  revenue  per  tonne  of  recyclable  materials  collected  is  $78  per  tonne.  New  landfills 
will  be  more  expensive:  typical  costs  are  likely  to  be  $40  per  tonne.  Costs  at  very  small 
facilities  will  be  even  higher. 

External  social  costs  of  landfills  and  incinerators  are  not  well  understood,  but  appear  to  be 
quite  minor  (i.e.  less  than  10  per  cent  of  replacement  costs).  External  costs  and  benefits  of 
recycling  are  largely  unknown. 

Ontario  facilities  rely  primarily  upon  general  revenues  and  tipping  fees  to  finance  waste 
management  facilities.  At  the  largest  facilities,  tipping  fees  are  well  in  excess  of  costs;  at 
most  small  facilities,  tipping  fees  (where  they  exist  at  all)  are  below  the  average  cost  per 
tonne  of  waste  managed.  Other  revenue  generation  mechanisms  have  been  introduced  in  other 
jurisdictions  and  may  help  Ontario  meet  its  goals  of  diverting  waste  from  disposal  and 
making  the  waste  management  system  "financially  sustainable".  Some  of  tiiese — like  deposit 
charges — are  effective  but  expensive.  The  effectiveness  of  others — like  pay-by-the-bag 
systems — has  not  been  well  documented. 


Recommendations 

Monitoring  of  waste  inputs,  costs  and  revenues  should  be  part  of  waste  management  facility 
monitoring  requirements. 

A  surcharge  should  be  placed  on  tipping  fees  to  cover  (some)  external  social  costs,  and  to 
provide  funds  for  closure  and  post-closure  care.  Tipping  fees  should  be  raised  at  landfills 
where  these  fees  are  lower  than  the  cost  of  managing  the  waste.  Facility  management  costs 
should  include  all  management  aspects. 

An  assessment  of  die  social  costs  and  benefits  of  recycling  should  be  undertaken  to  assist  in 
determining  priorities  for  public  funds. 

New  revenue  generation  mechanisms  should  be  tested,  with  analysis  of  pilot  implementations 
to  assess  effectiveness  and  impacts. 
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Abbreviations 


a  the  SI  symbol  for  annum  (year) 

MOE  Ontario  Ministry  of  the  Environment 
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1    Introduction 


1.1     Background 


In  the  1980s,  the  government  of  Ontario  began  restructuring  its  approach  towards  the  control 
of  releases  of  contaminants  into  the  environment.  Two  major  initiatives  were  begun:  The 
Municipal-Industrial  Strategy  for  Abatement  (MISA),  to  deal  with  releases  to  waterbodies,  and 
the  Clean  Air  Program  (CAP)  to  deal  with  releases  to  the  atmosphere.  In  March  1989,  the 
Minister  announced  a  new  initiative  to  substantially  reduce  the  amount  of  waste  going  to 
disposal.  Specifically,  targets  were  set  to  divert  to  constructive  uses  25  per  cent  of  Ontario's 
household  and  commercial-industrial  waste  by  1992  and  50  per  cent  by  2000. 

As  part  of  this  waste  management  initiative,  the  Minister  announced  ten  specific  initiatives. 
These  and  other  possible  initiatives  which  could  lead  to  meeting  these  targets  are  being 
assessed  from  a  socio-economic  perspective  to  assess  their  costs,  benefits  and  risks.  As  a  part 
of  this  program  of  studies,  this  report  reviews  the  costs  of  waste  management  in  Ontario,  how 
they  might  be  expected  to  change  over  time,  and  the  use  and  potential  for  mechanisms  that 
ensure  that  generators  pay  for  these  costs  in  proportion  to  their  demands  for  waste 
management  services  (i.e.  the  polluter  pays  principle). 

"The  polluter  pay  principle"  requires  that  waste  disposal  prices  reflect  all  waste  disposal 
costs,  with  two  desired  objectives: 

•  promotion  of  fairness — by  not  penalizing  those  persons  or  organizations  that  practice 
careful  management  of  resources,  and  minimize  waste  requiring  disposal;  and  by  not 
subsidizing  the  waste  management  costs  attributable  to  those  that  are  wasteful. 


promotion  of  efficiency — by  ensuring  that  those  making  decisions  about  resource  use  and 
disposal  understand  the  full  costs  of  these  decisions,  and  that  these  costs  are  brought 
within  the  decision-making  framework. 


1 .2    Context 

This  study  was  prepared  as  part  of  a  series  of  studies  of  the  socio-economic  effects  of  waste 
management  policies.  Other  studies  in  the  series  include: 

CH2M  Hill  Engineering  Ltd.  and  MacLaren  Engineering  Inc.  1991.  The  physical  and 
economic  dimensions  of  municipal  solid  waste  management  in  Ontario. 

Resource  Integration  Systems  Ltd.  and  VHB  Research  and  Consulting  Inc.  1991. 
Market  assessment  of  3Rs  activities  in  Ontario. 

VHB  Research  and  Consulting  Inc.  and  Econometric  Research  Ltd.  1991. 
Coordination  and  synthesis  of  a  socio-economic  assessment  of  Ontario  waste 
management  initiatives. 


1 .3    Approach 

Several  approaches  were  pursued  to  gain  the  information  reported  in  this  report  Information 
on  existing  costs  of  waste  management  were  collected  through  a  mail  survey  of  Ontario 
facility  owners  or  operators  and  a  review  of  the  Ministry  of  Municipal  Affairs'  MARS 
database.  Replacement  cost  estimates  are  presented  based  on  standard  engineering  design 
models.  Experience  with  revenue  generation  mechanisms  and  reserve  funds  is  based  on  a 
literature  review,  and  interviews  with  jurisdictions  operating  relevant  programs. 


2    Internal  costs  of  waste  management 


2.1     Determining  the  true  costs 

The  true  costs  of  waste  management  are  all  the  costs  associated  with  providing  waste 
management  services.  The  true  costs  include  the  internal,  private  costs  faced  by  the  owner  or 
operator  of  a  waste  management  facility,  the  external  costs  of  regulatory  agencies  and  the 
social  and  environmental  costs  associated  with  the  waste  management  service. 

This  chapter  considers  both  internal  and  external  costs  for  waste  management  services,  and 
their  determinants. 


2.2    Costs  of  landfilling 


2.2.1     Relationship  between  the  cost  and  amount  of  waste  received  by  landfills 

Landfill  is  the  predominant  method  of  waste  management  in  Ontario,  accounting  for  97  per 
cent  of  the  total  waste  managed.  Landfills  were  placed  into  two  groups  for  the  survey:  small 
sites  which  accept  under  5  000  tonnes  of  waste  annually  and  typically  serve  rural 
communities;  and  large  sites  accepting  over  5  000  tonnes  of  waste  annually  and  serving  larger 
urban  areas.  Table  1  presents  the  relationship  between  the  total  annualized  cost  and  tonnes  of 
waste  received  by  large  landfills  in  1989  dollars.  The  general  trend  for  large  landfills  is  a 
lower  total  annualized  cost  per  tonne  as  the  amount  of  waste  received  increases.  The  total 


annualized  cost  per  tonne  falls  from  about  $33  dollars  per  tonne  for  landfills  receiving  5  000 
to  30  000  tonnes  of  waste  a  year  to  about  $9  per  tonne  for  facilities  receiving  over  1  000  000 
tonnes  of  waste  per  annum.  The  weighted  total  annualized  cost  for  an  average  landfill 
receiving  1  300  000  tonnes  per  annum  in  1989  is  $12  per  tonne. 

Table  1  Relationship  between  the  cost  and  amount  of  waste  received  (tonnes)  by  large 

landfills 


Tonnes  Received 
(1989) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Average 

Tonnes 

Received  in 

1989 

Average  Total 
Annualized 
Cost  (1989$) 

Average  Total 

Annualized 

Cost  per  Tonne 

(1989$) 

5001  -  30000 

8 

14% 

10.418 

$303,253 

$33.17 

30001  -  50000 

5 

9% 

36,466 

$600,313 

$16.44 

50001  -  100000 

2 

3% 

69.110 

$3,156,419 

$45.38 

100001  -  1000000 

4 

7% 

533.971 

$5,332,508 

$12.50 

>1000000 

1 

2% 

2.256.296 

$19,955,899 

$8.84 

Not  Applicable 

38 

66% 

Total 

58 

100% 

U02,824 

$11382,016 

$12.24 

Source: 


Survey  of  large  landfills. 


Table  2  presents  the  total  annualized  cost  per  tonne  of  waste  for  small  landfills.  The  cost 
ranges  from  between  about  $250  per  tonne  for  sites  receiving  less  than  100  tonnes  of  waste 
annually  to  around  $24  per  tonne  for  sites  receiving  over  1  500  tonnes  per  annum.  The 
weighted  annualized  total  cost  per  tonne  of  a  small  landfill  receiving  8()0  tonnes  of  waste  in 
1989  is  $31.  The  results  in  Table  1  and  Table  2  are  consistent  with  each  other  showing  an 
overall  decrease  in  the  total  annualized  cost  per  tonne  as  the  amount  of  waste  received  by  a 
facility  increases  indicating  that  economies  of  scale  are  associated  with  the  amount  of  waste  a 
landfill  site  receives. 


Table  2  Relationship  between  the  cost  and  amount  of  waste  received  (tonnes)  by  small 

landfills 


Tonnes  Received 

Number  of 

Per  Cent  of 

Average 
Number  of 

Tonnes 

Received  in 

1988 

Average 
Total 

Average  Total 
Annualized 

(1989) 

Respondents 

Respondents 

Annualized 
Cost  (1989$) 

Cost  per  Tonne 
(1989$) 

1  -  100 

9 

6% 

26 

$1,807 

$247.24 

101  -  500 

7 

5% 

308 

$23,004 

$66.72 

501  -  1000 

7 

5% 

753 

$21,218 

$27.79 

1001  -  1500 

6 

4% 

1,320 

$37,346 

$27.14 

>1500 

5 

3% 

2,327 

$54,642 

$23.72 

Not  Applicable 

112 

77% 

Total 

146 

100% 

800 

$40,169 

$30.83 

Source: 


Survey  of  small  landfills. 


2.2.2    Relationship  between  the  cost  and  age  of  landfills 

Table  3  and  Table  4  indicate  the  relationship  between  the  age  and  the  total  annualized  cost 
per  tonne  of  large  and  small  landfills  respectively.  The  cost  per  tonne  of  large  landfills  by  age 
(see  Table  3)  varies  from  about  $20  per  tonne  for  sites  5  to  10  years  old  to  about  $16  per 
tonne  for  sites  over  20  years  old.  The  small  difference  in  the  cost  per  tonne  of  older  versus 
newer  landfill  facilities  is  unexpected  since  older  landfills  tend  to  be  cheaper  than  newer  ones 
due  to  lower  land  values,  the  use  of  less  sophisticated  technologies  and  the  tendency  of  newer 
landfill  sites  to  "internalize"  externalities  through  improved  leachate  control,  and  dust,  litter 
and  odour  mitigation.  The  average  total  annualized  cost  per  tonne,  weighted  by  age,  for  large 
landfills  is  $24. 


Table  4  shows  the  relationship  between  the  total  annualized  cost  per  tonne  and  age  of  facility 
for  small  landfills.  The  cost  per  tonne  by  age  of  small  landfills  varies  between  about  $150  per 
tonne  for  facilities  1  to  10  years  old  and  about  $35  per  tonne  for  facilities  over  20  years  old. 


This  result  is  consistent  with  the  costs  of  older  facilities  tending  to  be  lower  than  for  newer 
facilities  due  to  lower  land  values  and  the  use  of  less  sophisticated  mitigation  technologies. 
These  results  contrast  with  those  for  large  landfills  shown  in  Table  3.  The  average  total 
annualized  cost  per  tonne  for  small  landfills,  weighted  by  age,  is  $76.  This  is  substantially 
larger  than  the  weighted  average  annualized  cost  for  large  landfills  and  reflects  the  economies 
of  scale  gained  through  the  operation  of  large  facilities. 


Table  3 


Relationship  between  the  cost  and  age  of  large  landfills 


Age  of  Facility       Number  of        Per  Cent  of 
(Years)  Respondents      Respondents 


Average 

Number 

of  Years  in 

Operation  (Base 

year  =  1989) 


Average  Total 
Annualized 
Cost  (1989$) 


Average  Total 

Annualized 

Cost  per  Tonne 

(1989$) 


5-  10 

5 

11  -  15 

5 

16-20 

6 

>20 

4 

t  Available 

38 

Total 

58 

9% 
9% 
10% 
7% 
66% 
100% 


8.0 
12.6 
18.0 
24.8 

18 


$5,358,560 
$3,082,873 
$1,152,882 
$975,476 

$2,031,118 


$20.42 
$23.83 
$33.54 
$15.86 

$24.23 


Source: 


Survey  of  large  landfills. 


2.2.3     Disposal  expenditures  in  the  MARS  database 

Table  5  presents  the  total  and  per  household  expenditures  for  the  disposal  of  wastes  estimated 
from  the  Ministry  of  Municipal  Affairs,  MARS  database  of  municipal  financial  information 
for  the  years  1987  to  1989.  The  average  expenditure  per  household  for  garbage  disposal  in 
1989  is  $11.  Total  municipal  expenditures  in  1989  were  about  $323  per  household.  The 
expenditures  on  garbage  disposal  as  a  share  of  total  municipal  expenditures  increased  ftx)m  3 
per  cent  in  1987  to  11  per  cent  in  1989. 


Table  4 


Relationship  between  the  cost  and  age  of  small  landfills 


Age  of 
Facility 

(Years) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Average  Number 
of  Years  of 

Operation  (Base 
Line  -  1989) 

Average  Total 
Annualized 
Cost  (1989$) 

Average  Total 

Annualized 

Cost  per  Tonne 

(1989$) 

1  -  10 

7 

68% 

8 

$9.675 

$152.20 

11  -  15 

7 

3% 

12 

$15.597 

$160.05 

16-20 

14 

4% 

17 

$28.609 

$55.30 

>20 

6 

2% 

25 

$40.947 

$34.71 

Not  Available 

112 

23% 

Total 

146 

100% 

18 

$28,019 

$76.31 

Source: 


Survey  of  small  landfills. 


2.3     Costs  of  incineration 

Although  incineration  was  once  widely  used  for  reducing  the  volume  of  waste  to  be 
landfilled,  only  three  incinerators  operating  in  the  province  receive  municipal  solid  waste. 
Costs  of  these  are  presented  in  Table  6.  Data  on  operating  costs  were  not  available  and  capital 
cost  were  provided  by  only  two  of  the  three  facilities.  The  weighted  average  annualized 
capital  cost  for  incineration  facilities  is  $47  per  tonne.  Even  excluding  operating  costs,  the 
cost  per  tonne  of  incineration  exceeds  the  total  annualized  cost  per  tonne  for  both  large  and 
small  landfills  (Table  1  and  Table  2). 


2.4     Costs  of  recycling 


Over  the  last  five  years,  there  has  been  a  dramatic  growth  in  the  provision  of  curbside 
recycling  service.  Waste  collected  from  the  curbside  is  centrally  sorted  and  processed  for  sale 
to  users  of  secondary  material.  The  cost  of  this  processing  is  comparable  to  waste  disposal 
costs. 


Table  5  MARS  database  garbage  disposal  and  total  municipal  expenditures  (1989$) 


Expenditures  (1989$) 1987 1988 1989 

Disposal      Total         Disposal        Total         Disposal         Total 

Total  expenditures  all  $15.973     $889.084     $26,253      $1.025.909     $39.332      $1,203.578 

municipalities  (OOO's) 

Weighted  average  $1.827       $52,881       $4,490        $61,931         $8.218        $73,793 

expenditures  per  municipality 

(OOO's) 

Weighted  per  cent  increase  in  146% 

expenditures 

Disposal  expenditures  as  a  3% 

share  of  total  expenditures 
1989  expenditure  per  capita 

1989  expenditure  per 

common  household' 

Source:  Ministry  of  Municipal  Affairs.  MARS  database,  7990  Financial 

Information  Return. 

Note:  1.  Residential  units,  farm  households,  Ontario  Housing  Corporation  housing 

and  recreational  dwellings. 


17% 

83% 

19% 

7% 

11% 

$4.32 

$132.32 

$10.56 

$323.26 

As  widi  landfdl,  there  are  economies  of  scale  for  recycling — very  small  facilities  have  high 
unit  costs,  as  indicated  in  Table  7.  The  average  unit  costs  vary  between  $580  per  tonne  for 
facilities  processing  less  than  10  000  tonnes  per  annum  to  $118  per  tonne  for  facilities 
processing  over  20  000  tonnes  per  annum.  The  weighted  average  unit  cost  for  processing 
secondary  material  for  sale  is  $181  per  tonne.  This  figure  includes  the  costs  of  collecting 
recyclable  materials.  These  costs  exclude  any  revenue  generated  from  the  sale  of  recyclable 
materials.  The  cost  of  processing  secondary  material  is  higher  than  the  annualized  total  cost 
per  tonne  of  landfill  or  incineration. 


Table  6 


Costs  of  waste  management  using  incineration 


Incinerator 

and  year  of 

start-up 


Throughput 
in  1989 

(t) 


„     .  1989  Annualized 

^  .  .  operating  cost  cost  in  1989'^       Unit  cost^^' 
\"J''''®"                (million  (million  (1989$/t) 

*  *^  1989$)  1989$) 


Victoria 
Hospital 

3M  Canada 

Weighted 

(4) 
average*^  ' 


5.600 

92,000 
58.454 
52,0 18^^) 


Not  available       Not  available 


$46.7 
$34.9 
$42.1 


Not  available 

Not  available 

Insufficient 
data 


Insufficient 
data 

$4.1 

$3.0 

$3.7 


Insufficient 
data 

$44.26 

$52.03 

$47.28 


Source: 


Survey  of  incinerators. 


Note:    (1)  Simple  average. 

(2)  Annualized  capital  cost  only,  6  per  cent  discount  rate,  20  years. 

(3)  Annualized  capital  cost  per  tonne. 

(4)  Weighted  average  for  Victoria  Hospital  and  3M  Canada  only. 


2.5     Costs  of  collection 


2.5.1    Collection  costs  for  waste  disposal 

Few  municipalities  which  have  information  on  the  costs  of  collecting  waste  for  disposal  or 
recycling  on  a  per  tonne  basis.  Most  municipalities  know  their  total  collection  costs,  but  few 
know  of  the  quantity  of  waste  they  collect.  In  some  cases,  municipalities  estimate  the  cost  of 
collection  per  household. 

A  total  of  1 1  municipalities  containing  large  landfill  facilities  contacted  by  telephone  provided 
data  on  the  costs  of  collecting  waste  for  disposal  (Table  8).  Other  municipalities  contacted 
had  no  idea  of  their  collection  costs  on  a  unit  basis.  In  Table  8  collection  costs  for  the  GTA 
area  are  estimated  assuming  Mississauga  costs. 


Table  7  Costs  of  processing  secondary  material  for  sale  to  recyclers 


Facility  size 
range  (t) 

Average  size 

(t) 

Capital  cost 
(1989  k$) 

Operating  cost 
(1989  k$) 

Average  unit 
cost  ($/t) 

1-10  000 

2  922 

$5  781 

$1  039 

$581 

10  001-20  000 

16  129 

$431 

$1  441 

$93 

>20  000 

26  000 

$500 

$3  000 

$118 

Weighted 
average 

105  126 

$3  783 

$1436 

$181 

Source:  Survey  of  recycling  facilities. 

Note:  Annual  costs  are  based  on  an  assumed  facility  life  of  10  years  and  a  real 

interest  rate  of  6%. 


Table  8  indicates  that  there  is  relatively  little  variation  in  the  collection  cost  per  tonne  of 
waste  collected  for  disposal.  Collection  costs  vary  between  $21  and  $35  per  tonne.  The 
weighted  average  cost  of  collection  per  tonne  is  about  $34.  Some  variation  in  collection  costs 
exists  in  relation  to  the  size  of  the  facility  receiving  the  waste.  Collection  costs  for  smaller 
municipalities  seem  to  be  slightly  less  than  those  for  the  large  municipalities.  This  difference 
may  be  the  result  of  lower  transportation  costs. 

The  collection  costs  found  from  this  small  sample  of  municipalities  compares  favourably  with 
results  found  elsewhere.  For  comparison,  the  collection  cost  assumed  in  the  draft 
Coordination  and  synthesis  of  socio-economic  assessment  of  Ontario  waste  management 
initiatives,  based  on  data  in  the  published  literature,  including  from  the  U.S.,  is  $35.40  per 
tonne.  The  cost  of  collecting  waste  for  incineration  is  assumed  to  be  the  same  as  waste 
collected  for  landfill  since  methods  for  collecting  the  waste  would  be  identical. 


2.5.2     Collection  costs  for  waste  recycling 
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Table  8 


Cost  of  collection  of  wastes  for  disposal  from  selected  municipalities 


Landfill  site^ 

Municipality 

1989  collection 
costs  (1989 

Notes 

Tonnes 

received 

(1989) 

Lindsay  landfill  site 

Lindsay 

$21.20 

f 

37,000 

Stisteo  landfill  site 

Huntsville 

$26.88 

14,000 

City  of  Orillia  landfill  site 

Orillia 

$29.85 

44,000 

City  of  St.  Catharines 

St.  Catharines 

$29.95 

f 

34,740 

Eastview  Road  SLS 

Guelph 

$30.41 

198,600 

Landfill  #1  -  Colchester  N. 

Essex 

$33.39 

e 

33,594 

Landfill  #3  -  Maidstone 

Essex 

$33.39 

e 

224,940 

Paris  landfill  site 

Paris 

$33.57 

8,929 

Britannia  SLS 

Mississauga 

$34.89 

d 

748,338 

Brock  West  landfill 

Pickering 

$35.00 

c 

964,004 

Keele  Valley  landfill  site 

Maple 

$35.00 

c 

2,256,296 

Source: 


Telephone  survey  of  area  municipalities. 


Notes:        a.   Results  are  presented  for  survey  respondents  who  provided  bodi 
annualized  costs  and  tipping  fees  data 

b.  In  most  cases,  collection  costs  are  for  1990,  convened  into  1989  $ 

c.  Estimated  based  on  costs  in  Mississauga  (rounded  to  nearest  dollar). 

d.  Costs  for  collection  multi-residential  are  19.69  $/t,  for  single  and  semi- 
detached residential  45.02  $/t.  Value  shown  assumes  60%  single  family. 

e.  Simple  average  of  the  cost  of  collecting  residential  (30.07  $/t)  and 
commercial  (36.72  $/t). 

f     Collection  costs  based  on  volume  and  converted  to  tonnes  assuming  0.6 
cubic  meters  packed  refuse  equals  one  tonne. 
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Table  9  Cost  of  collection  of  wastes  for  recycling 


Ml 

jnicipality 

Collection  costs  (1989  $/t)' 

Notes 

Kitchener 

$14.77 

c.g 

Waterloo 

$18.42 

g 

Markham 

$18.80 

Guelph 

$66.78 

Region  of  Halton 

$77.27 

Pickering 

$80.88 

g 

South  Simcoe  (Alliston,  Beaton,  Tottenham) 

$83.11 

b 

OriUia 

$85.48 

City  of  Belleville 

$92.54 

County  of  Essex 

$93.34 

h 

Town  of  Lindsay 

$94.60 

City  of  Ottawa 

$100.87 

e 

Mississauga 

$119.84 

Windsor 

$122.60 

h 

City  of  Toronto 

$177.44 

Mono  Township 

$248.27 

NORA  -  26  northern  communities 

$524.69 

f 

OMMRI 

$125.00 

Source:  Telephone  survey  of  area  municipalities. 

Notes:       a.      Collection  costs  (operating,  maintenance,  capital  and  administration)  only,  unless 
otherwise  stated. 

b.  Gross  costs:  collection,  processing  and  coordinators  salary  ($87.12A  excluding 
moe  subsidy). 

c.  Collection  costs  excluding  coordinators  salary. 

d.  Collection  costs  gross  of  revenues  ($142/t  net  of  revenues). 

e.  Gross  operating  costs  for  curbside  recycling  programs. 

f.  Collection,  processing,  freight  to  Dryden,  advertising,  etc. 

g.  Recycling  costs  per  household. 

h.      Net  collection  costs  excluding  capital  costs  and  administration  costs. 
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There  are  a  relatively  small  number  of  municipalities  that  have  collected  complete  information 
on  the  costs  of  collecting  wastes  for  recycling.  A  total  of  17  municipalities  contacted  provided 
data  on  the  cost  of  collecting  wastes  for  recycling.  Two  of  these  municipalities  provided  costs 
which  included  processing  of  waste  collected  and  three  of  these  municipalities  provided 
collection  costs  on  a  per  household  basis.  These  costs  along  with  OMMRI's  estimate  of  the 
costs  of  collecting  recyclable  materials  are  presented  in  Table  9. 

Collection  costs  per  tonne  vary  between  $66  and  $178.  The  cost  of  collecting  recyclable 
materials  tends  to  increase  as  the  size  of  the  municipality  increases.  The  increased  cost 
probably  arises  from  greater  urban  hauling  distances  of  collected  materials. 

In  26  northern  communities  the  cost  of  collection  and  processing  recyclable  materials 
averages  $525  per  tonne.  The  collection  costs  for  these  communities  is  expected  to  be  high 
due  to  the  long  distances  of  transporting  the  collected  materials  to  Dryden  for  processing. 
Three  municipalities  provided  estimates  of  the  cost  of  collecting  recyclable  materials  on  a  per 
household  basis.  The  collection  costs  varied  between  $15  and  $19  per  household. 

The  collection  costs  from  this  sample  compares  favourably  with  other  studies.  Although  no 
weighted  average  cost  of  collecting  recyclable  materials  can  be  estimated  due  to  incomplete 
data  regarding  recyclable  materials  generation  for  the  municipalities  the  simple  average  of 
collecting  recyclable  materials  is  $100  per  tonne.  For  comparison,  the  collection  cost  of 
recyclable  materials  assumed  in  the  draft  Coordination  and  synthesis  of  socio-economic 
assessment  of  Ontario  waste  management  initiatives,  based  on  data  in  the  published  literature, 
including  from  the  U.S.,  is  $79.02  per  tonne  plus  $12.50  per  tonne  for  transporting  materials 
to  a  recycling  processing  facility. 


2.5.3    Collection  expenditures  in  the  MARS  database 

Table  10  presents  the  total  and  per  household  expenditures  for  the  collection  of  wastes 
estimated  from  the  Ministry  of  Municipal  Affairs  MARS  database  of  municipal  financial 
information  for  the  years  1987  to  1989.  The  average  expenditure  per  household  for  garbage 
collection  in  1989  is  about  $6.  Total  municipal  expenditures  in  1989  were  about  $323  per 
household.  The  expenditures  on  garbage  collection  as  a  share  of  total  municipal  expenditures 
has  remained  at  about  1  per  cent  over  the  period. 
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Table  10  MARS  database  garbage  collection  and  total  municipal  expenditures  (1989$) 


1987 1988 1989 

Collection      Total      Collection      Total        Collection      Total 

Total  expenditures  all         $14,039     $889.084     $16.959      $1,025.909     $20.642      $1,203.578 

municipalities  (OOO's) 

Weighted  average  $617         $52,881         $709  $61.931  $850  $73,793 

expenditures  per 

municipality  (OOO's) 

Weighted  per  cent  increase  15%  17%  20%  19% 

in  expenditures 

Collection  expenditures  as  a  1%  1%  1% 

share  of  total  expenditures 

1989  expenditure  per  capita  $2.27         $132.32 

1989  expenditure  per                                                                                   $5.54         $323.26 
common  household' 

Source:  Ministry  of  Municipal  Affairs,  MARS  database,  7990  Financial 

Information  Return. 

Note:  1.  Residential  units,  farm  households,  Ontario  Housing  Corporation  housing 

and  recreational  dwellings. 


2.6     Summary  of  intemal  costs 

The  cost  of  landfill  varies  by  both  the  amount  of  waste  a  facility  receives  and,  to  a  lesser 
extent,  by  the  age  of  the  facility.  The  unit  cost  of  waste  received  varied  between  an  average 
of  $12  per  tonne  for  landfill  facilities  accepting  more  than  5  000  tonnes  of  waste  per  annum 
to  an  average  of  $31  per  tonne  for  facilities  accepting  5  000  tonnes  or  less  of  waste  per 
annum.  For  both  large  and  small  landfill  facihties  the  unit  cost  was  less  for  facilities  greater 
than  twenty  years  of  age  than  those  facilities  less  than  twenty  years  old. 

The  unit  cost  for  incineration  is  based  on  a  limited  amount  of  cost  data  available.  The 
annualized  capital  cost  for  incineration  is  $47  per  tonne.  Operating  costs  were  not  provided  by 
the  facilities  surveyed. 

The  cost  of  processing  secondary  material  varies  between  $580  per  tonne  for  facilities 
processing  10  0{X)  or  less  tonnes  of  secondary  materials  per  annum  and  $181  per  tonne  for 
facilities  processing  over  20  000  tonnes  of  secondary  materials  per  annum.  It  appears  that 
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there  is  a  considerable  reduction  in  the  unit  cost  of  processing  secondary  materials  as  the  size 
of  the  processing  facility  increases. 

The  lowest  average  unit  cost  for  all  types  of  waste  management  facilities  surveyed  is  $12  per 
tonne  of  waste  received  at  large  landfill  facilities.  The  highest  average  cost  is  for  secondary 
material  processing  facilities,  $181  per  tonne.  The  high  unit  cost  for  processing  secondary 
material  may  be  attributable  to  the  volumes  handled.  Landfill  facilities  receiving  30  000 
tonnes  per  annum  of  waste  or  less  face  unit  costs  of  between  $31  per  tonne  and  $33  per 
tonne,  as  compared  to  $118  per  tonne  for  facilities  which  process  over  20  000  tonnes  of 
secondary  materials  per  annum. 

The  weighted  average  cost  of  collecting  waste  for  disposal  is  $34  per  tonne.  For 
municipalities  generating  less  waste  the  cost  is  slightly  lower  resulting  from  lower 
transportation  costs.  The  simple  average  cost  of  collecting  recyclable  materials  is  $100  per 
tonne.  Municipalities  with  lower  population  densities,  such  as  those  in  northern  Ontario,  have 
higher  collection  costs  of  recyclable  materials. 

Table  11  presents  the  waste  disposal  and  collection  costs  for  11  specific  large  landfill 
facilities  and  their  corresponding  municipalities.  The  information  is  from  the  mail  survey  of 
large  landfill  facility  operators  and  a  telephone  survey  of  the  area  municipalities  which  these 
facilities  serve.  The  total  costs  of  disposal  varies  between  $42  and  $88  per  tonne.  The 
weighted  average  total  cost  of  waste  collection  and  disposal  for  these  1 1  areas  is  $44  per 
tonne.  Municipalities  whose  facilities  annually  received  less  waste  tend  to  have  higher  unit 
total  costs  for  disposal  than  larger  municipalities/facilities.  The  higher  total  costs  arc 
attributable  to  the  cost  of  disposal.  Smaller  municipalities  were  found  to  have  slightly  lower 
collection  costs. 

Based  on  the  MARS  database  of  municipal  financial  information  the  cost  for  the  collection 
and  the  disposal  of  waste  is  $6  per  household  and  $11  per  household,  respectively. 
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Table  11  Collection  and  disposai  costs  for  selected  municipalities  (1989$/t) 


Landfill  site* 

Municipality 

1989 

annualized 

disposal  cost 

(1989  $/t) 

1989*' 
collection 

costs 
(1989  $/t) 

Total 

1989 

costs 

(1989  Vt) 

Tonnes 

received 

(1989) 

Britannia  SLS 

Mississauga 

$7.15 

$34.89 

$42.04 

748.338 

Eastview  Road  SLS 

Guelph 

$12.59 

$30.41 

$43.00 

198.600 

Keele  Valley  landfill  site 

Maple 

$8.84 

$35.00 

$43.84 

2.256.296 

Brock  West  landfill 

Pickering 

$9.02 

$35.00 

$44.02 

964.004 

Lindsay  landfill  site 

Lindsay 

$23.06 

$21.20 

$44.26 

37.000 

Stisteo  landfill  site 

Huntsville 

$17.99 

$26.88 

$44.87 

14.000 

City  of  Orillia  landfill  site 

Orillia 

$16.70 

$29.85 

$46.55 

44.000 

Landfill  #1  -  Colchester  N. 

Essex 

$20.33 

$33.39 

$53.72 

33.594 

Landfill  #3  -  Maidstone 

Essex 

$21.26 

$33.39 

$54.65 

224.940 

City  of  Sl  Catharines 

St.  Catharines 

$43.61 

$29.95 

$73.56 

34.740 

Paris  landfill  site 

Paris 

$54.64 

$33.57 

$88.21 

8.929 

Sources: 


Survey  of  large  landfills  and  Table  8. 


Notes:  a.     Results  are  presented  for  survey  respondents  who  provided  both  annualized  costs  and 

collection  costs  data, 
b.     In  most  cases,  collection  costs  are  for  1990.  converted  into  $1989. 
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3    External  social  costs  of  waste 
management 


All  of  the  costs  discussed  in  Chapter  2  are  the  internal  costs  paid  by  the  owner  or  operator  of 
the  waste  management  facility.  Waste  management  imposes  other  costs  than  these,  but  these 
costs  are  external  to  the  waste  management  facility  owner's  or  operator's  accounting 
framework.  For  example,  waste  management  facilities  may  be  inspected  by  municipal  or 
provincial  inspectors:  having  these  inspectors  has  costs  such  as  office  space  and  equipment; 
and  supervisory,  support  staff  and  the  inspector's  salaries. 

In  addition,  waste  management  facilities  may  result  in  environmental  impacts  ranging  from 
litter,  noise  and  dust  through  to  toxic  emissions  leading  to  morbidity.  These  social  and 
environmental  impacts  are  difficult  to  express  in  economic  terms,  since  they  involve  resources 
or  effects  that  are  not  normally  exchanged  in  the  marketplace. 

Various  methods  have  been  developed  to  assess  these  types  of  social  or  environmental 
impacts.  The  three  most  relevant  to  waste  management  facilities  are: 

•  the  hedonic  method — which  assigns  values  to  environmental  effects  based  on  effects  of 
environmental  quality  on  the  prices  of  goods  that  are  exchanged  in  the  maricet,  most 
usually  property  values. 

•  contingent  valuation — which  estimates  the  value  that  persons  place  on  cenain 
environmental  attributes  based  on  their  willingness-to-pay  or  willingness-to-accept 
compensation,  often  obtained  through  surveys. 

•  environmental  damages  method — which  examines  cause-effect  relationships  and  estimates 
the  cost  of  repairing  damages. 
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Each  of  these  methods  has  its  strengths  and  weaknesses  (Pearce  and  Markandya  1989),  but  no 
one  alone  accounts  for  all  the  components  of  environmental  value:  use  values,  option  values 
and  existence  values. 


3. 1     External  costs  of  landfills 

3.1.1     Property  value  impacts 

One  of  the  means  of  estimating  the  external  costs  of  landfills  is  by  looking  at  changes  in 
property  values  in  the  vicinity  of  landfills.  One  such  study  of  landfills  near  various  urban 
areas  was  prepared  by  McDaniels  (1987).  The  key  findings  of  the  suidy  are  outlined  in 
Table  12,  and  indicate  that  reduction  in  land  values  are  relatively  small  relative  to  total 
landfilling  costs.  In  the  extreme  case.  Metropolitan  Toronto,  they  are  less  than  six  per  cent  of 
the  total  cost  of  landfilling.  They  are  highest  where  land  values  are  highest. 

The  loss  in  land  values  also  may  be  temporary.  Once  the  landfill  is  filled  and  capped, 
parkland  or  other  recreation  facilities  may  be  created  which  can  improve  land  values  in  the 
area. 

On  average,  property  values  are  most  affected  in  the  immediate  vicinity  of  the  landfill,  and 
the  effect  diminishes  with  distance.  For  new  landfills,  it  is  common  practice  to  ofifer  to  buy 
properties  within  500  m,  and  thereby  internalize  this  cost. 

Recent  research  into  individuals'  willingness-to-pay  and  willingness-to-accept  by  Jack 
Knetsch  at  Simon  Fraser  University  indicates  that  the  reductions  in  market  values  cited  in 
Table  12  do  not  reflect  the  welfare  losses  incurred  by  those  affected.' 

For  example,  assume  that  the  market  value  of  a  property  in  Montreal  is  $100  000  per  hectare, 
and  $90  000  per  hectare  if  a  landfill  facility  existed  in  the  vicinity  of  the  property.  The  loss  in 
market  value  of  the  property  from  the  siting  of  the  landfill  in  the  vicinity  of  the  property  is 
$10  000  per  hectare,  or  10  per  cent.  However,  the  land  owner  values  the  property  at  $200  000 
per  hectare  when  no  landfill  existed  and  at  $150  000  per  hectare  if  a  landfill  existed  in  the 
vicinity  of  the  property;  the  loss  in  welfare  to  the  land  owner  is  $50  000  per  hectare,  or  25 
per  cent  of  the  welfare  the  land  owner  receives  from  the  property.  The  loss  in  welfare  to  the 
land  owner  is  5  times  greater  than  the  market  value  loss  in  the  property's  value. 


'  Personal  communication  with  Jack  Knetsch,  July,  1991. 
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Table  12         Summary  of  levelized  social  costs  per  tonne  (1986  Canadian  dollars) 


Cost  item 


Greater 

Vancouver 

district 


Winnipeg 


Metro 
Toronto 


Ottawa- 
Carleton 


Montreal 


Metro 
Halifax 


Pre-development  cost 

Land  costs  net  of 
salvage 

Capital  costs 

Operation  & 
maintenance  costs 

Transportation  costs 

post-closure  costs 

Sub-total 

Reduction  in  land 
values 

Total  costs 

Reductions  in  land 
values  as  a  percent  of 
total  costs 


1.18 

1.07 

1.07 

1.07 

1.18 

1.18 

2.60 

0.34 

36.49 

1.65 

21.67 

2.30 

10.84 

9.71 

9.71 

9.71 

10.84 

10.84 

4.43 

3.75 

3.75 

3.75 

4.43 

4.43 

9.07 

6.53 

14.51 

11.97 

2.18 

16.33 

0.26 

0.17 

0.17 

0.17 

0.26 

0.26 

28J8 

21J7 

65.70 

28J2 

40.56 

35J4 

027 

0.04 

3.83 

0.17 

2.28 

024 

28.65 

21.61 

69.53 

28.49 

42.84 

3538 

0.94% 


0.19% 


5.51% 


0.60% 


5.32% 


0.67% 


Source:   McDaniels  1987:35 


3.1J2    Contingent  valuation 

No  examples  of  the  use  of  a  survey  based  contingent  valuation  to  assess  the  value  associated 
with  the  external  costs  of  landfill  were  identified.  However,  indications  of  the  value  of  these 
external  social  costs  can  be  inferred  from  agreements  reached  between  municipalities  in  which 
one  municipality  willingly  accepts  waste  from  another  municipality. 

There  are  a  number  of  examples  of  "waste  municipality  surcharges",  both  from  Ontario  and 
from  other  jurisdictions.  In  most  jurisdictions,  host  municipality  surcharges  are  set  each  year 
in  negotiations  between  the  municipal  government  and  the  owner  or  operator  of  the  landfill 
site.  The  host  municipality  is  not  obligated  by  law  to  use  the  revenue  generated  from  the 
surcharge  for  waste  management  initiatives.  In  fact,  imder  the  legislation,  the  host  government 
is  legally  allowed  to  do  almost  as  it  pleases  with  the  money.  Essentially,  the  host  murucipality 
surcharge  can  be  seen  as  a  means  of  compensating  municipalities  for  any  costs  that  they  may 
incur  as  a  result  of  the  siting  of  a  landfill  within  their  jurisdiction.^ 


Specific  examples  of  host  community  charges  are  discussed  in  Section  5.3.1,  p.  37. 
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In  addition  to  mandated  "host  community  surcharges",  there  have  been  a  number  of  voluntary 
agreements  reached.  Metro  Toronto  negotiated  two  agreements  with  other  municipalities:  one 
with  Durham,  and  one  with  Kiiidand  Lake.  In  both  cases,  the  receiving  municipality  was  a 
willing  recipient. 

In  the  Durham  case,  Metro  Toronto  would  pay  Durham  Region  $41  million  up  front  before 
the  site  opens,  and  would  landfill  4.75  million  tonnes  of  trash  over  a  five  year  period. 
Durham  estimates  that  their  direct  financial  costs  are  less  than  $30  per  tonne,  but  plans  to 
charge  Metro  Toronto  current  GTA  tipping  fees,  i.e.  $150  per  tonne. 

Probably  more  informative  for  these  purposes  is  the  Kirkland  Lake  case.  The  Durham  deal 
was  a  relatively  short  term  arrangement,  and  Durham  merely  demanded  market  prices  for 
waste  management — prices  that  are  more  indicative  of  shon  term  capacity  constraints  than 
real  costs  (financial  or  environmental). 

In  the  Kirkland  Lake  case,  Metro  Toronto  was  to  landfill  between  1  and  1.5  million  tonnes 
per  annum  over  20  years  in  Kirkland  Lake.  Metro  was  to  pay  for  all  site  development  costs, 
as  well  as  a  $1  per  tonne  landfill  fee,  $250  000  per  annum  for  research  and  development  and 
$600  000  per  annum  (constant  dollars)  in  lieu  of  taxes.^  Thus,  the  implied  compensation  to 
Kirkland  Lake  for  accepting  Metro's  waste  is  about  $1.25  per  tonne,  assuming  the  low  end  of 
the  waste  quantity  range,  and  that  the  grant  in  lieu  of  taxes  offsets  actual  costs  for  public 
services  required  by  the  landfill.  Metro  Toronto  was  clearly  willing  to  pay  more  than  the 
$1.25  per  tonne,  given  that  it  would  also  have  to  pay  between  $20  and  $30  per  tonne  in  rail 
transportation  costs;  the  exact  transportation  fee  had  not  been  negotiated  when  the 
Environment  Minister  prohibited  the  deal  on  2  April  1991  (Allen  1991). 

As  in  the  case  of  property  taxes,  it  must  be  recognized  that  the  costs  discussed  arc  not 
necessarily  those  that  would  be  considered  fair  by  the  immediately  affected  citizens.  The 
"host  community  surcharges"  arc  negotiated  by  municipal  staff  or  officials  on  behalf  of  the 
municipality  as  a  whole. 


3.1.3    Environmental  damages 

Landfills  result  in  certain  environmental  impacts,  and  there  may  be  costs  associated  with  these 
damages,  their  amelioration  or  their  avoidance.  For  example,  if  a  landfill  leads  to 
contamination  of  ground  water  used  for  drinking,  then  there  costs  might  be  occurred  in 
several  ways: 

if  people  consume  the  water,  they  may  become  ill,  lose  the  ability  to  work  or  require 
medical  care 


'  Don  Caveen,  Economic  Development.  Kirkland  Lake,  Personal  communication,  April  1991. 
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•      alternative  water  supplies  might  be  provided  (at  a  cost) 

efforts  might  be  taken  to  excavate  the  landfill,  and  to  remove  the  source  of 
contamination. 

Landfill  owners  and  operators  were  asked  about  the  kinds  of  complaints  that  they  have 
received  about  their  operations  in  the  last  two  years,  the  actions  they  took  to  address  these. 


Table  13         Actions  taken  to  reduce  landfîll  impacts 


Number  of 
complaints 

Per  cent  of 

toUl 
complaints 

Actions  taken 

l^pe  of  complaints 

Do 
nothing 

Modified 

management 

and 

operation 

practises 

Equipment 
purdiase 
or  facility 
Improve- 
ment 

Increased 
monitor- 
ing 

Studies 
undertaicen 

A.  m  health 

4 

3% 

0 

2 

0 

0 

2 

B.  Emisiioni 
damaging  stnicnires 

2 

1% 

0 

1 

0 

0 

1 

C  Conuminadan 
of  lufface  water 

15 

10% 

3 

3 

0 

5 

4 

D.  Comaniination 
of  ground  water 

15 

10% 

2 

1 

0 

8 

4 

E.  Contamination  of 
topicil 

3 

2% 

0 

0 

0 

0 

3 

F.  Loit  of  propeity 
value 

13 

9% 

5 

3 

I 

1 

3 

G.  Noi«e  from 
landnn 

8 

6% 

4 

2 

0 

0 

2 

H.  Odours 

24 

17% 

9 

10 

3 

0 

2 

L  Smoke 

24 

17% 

11 

8 

3 

0 

2 

J.  Litter 

27 

19% 

16 

6 

3 

0 

2 

K.  Other 

9 

6% 

6 

2 

0 

0 

1 

Total  number  of 
complainu 

144 

100% 

56 

38 

10 

14 

26 

Number  of  landfills 

54 

Total  leported  cost 
(1989S) 

$0 

$3  399 

$117  700 

$762  450 

$236  000 

Source:      Landfill  surveys  and  telephone  follow-up. 
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and  the  costs  of  these  actions.  These  are  summarized  in  Table  13.  They  indicate  that  the  kinds 
of  environmental  impacts  landfill  owners  and  operators  arc  aware  of  are  relatively  minor  and 
are  correctable  at  modest  cost 

Most  complaints  are  for  litter,  odours  and  smoke.  A  number  of  complaints  regarding 
contamination  of  water  and  loss  of  property  values  arc  also  received  by  landfill  facilities.  For 
about  40  per  cent  of  all  complaints  no  actions  were  taken  by  landfill  operators.  When  actions 
were  taken  to  address  complaints,  landfill  operators  most  often  modified  the  management  and 
operation  of  the  facility  or  commissioned  studies. 

The  least  costiy  action  for  facility  operators  is  modifying  the  management  and  operation  of 
the  facility,  $90  per  complaint.  TTie  most  expensive  action  taken  by  facilities  is  the 
implementation  of  better  monitoring  of  die  facility  costing  $54  000  per  complaint. 

However,  in  addition  to  these  costs,  there  is  a  provincial  program — the  Waste  Management 
Improvement  Program — to  remediate  landfills.  The  program  has  an  annual  budget  of  $4.5 
million,  ($9  million  in  fiscal  year  1991-1992  only)  for  work  in  four  categories:  technical 
studies,  site  upgrading,  remediation  measures  and  site  closures.**  Detailed  studies  are  being 
undertaken  on  six  landfill  sites,  and  these  sites  are  often  landfills  where  liquid  industrial  waste 
was  co-disposed  with  municipal  refuse.  Given  that  approximately  9  million  tonnes  of  waste 
was  landfiUed  in  1989,  the  cost  of  the  Waste  Management  Improvement  Program,  even  at  the 
1991  program  cost,  is  only  about  $1  per  tonne. 


3.1.4    Public  sector  costs 

Public  sector  costs  of  landfills  were  estimated  based  on  discussions  with  municipal  and 
provincial  officials.  Included  are  the  costs  for  administration,  development,  monitoring  and 
regulating  the  following  landfill  activities: 

•  Environmental  review  and  approvals  costs  including;  EPA  plant  and  design  review,  EA 
site  selection  review,  and  provincial  government  involvement  in  the  approval  process. 

•  Annual  monitoring,  costs  of  monitoring  and  inspecting  a  site. 

Closure  monitoring,  cost  of  overview  and  reviewing  the  final  year  of  operation  to  ensure 
a  safe  an  orderly  closure  of  the  site. 

•  Post-closure  monitoring,  annual  cost  of  inspection  and  monitoring  a  closed  landfill. 
Costs  arc  expected  to  occur  annually  for  30  years. 


*  Newton  Monteith,  program  supervisor,  MOE,  personal  communication,  April  1991. 
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•      Five  year  reviews,  costs  of  the  five  year  review  of  a  waste  site. 

Other  provincial  government  ministries  are  also  involved  in  the  initial  approval  and  site 
approval  process,  however,  no  cost  estimates  were  available.  The  costs  incurred  by  individual 
municipalities  and  the  cost  of  intervenor  funding  through  the  approval  process  are  not 
included  due  to  a  lack  of  data. 

Table  14         Public  sector  monitoring  and  approvals  commitments  in  1989$ 


Waste  received 

per  annum' 

(tonnes) 

Total  cost  of 

environmental 

review  & 

approvals 

Annual 
monitor  costs 

Final  year 
closure  costs 

Annual  post 

closure 

monitoring 

costs  (1989$) 

Five  year 
review 
(1989$) 

<20  000 

$161,000 

$1,000 

$3,000 

$0 

$2,000 

20  001  -  100  000 

$236,000 

$1,000 

$3,000 

$0 

$2,000 

100  001  -  200  000 

$352,000 

$3,000 

$5,000 

$2,000 

$4,000 

200  001  -  350  000 

$514,000 

$6,000 

$9,000 

$6,000 

$7,000 

350  001  -  450  000 

$729,000 

$13,000 

$20,000 

$13,000 

$17,000 

450  001  -  650  000 

$1,044,000 

$27,000 

$40,000 

$27,000 

$33,000 

>650  000 

$1,537,000 

$100,000 

$100,000 

$67,000 

$100,000 

Source:  Telephone  interviews  with  area  municiplaities  and  Ontario  Ministry  of  the  Environment  officials. 
Note:      1.  Assumes  landfdl  operation  for  250  days  per  year. 


Costs  are  broken  into  seven  landfill  sizes  and  are  presented  in  Table  14.  Costs  are  based  on 
the  estimated  person  year  commitment  by  Ministry  of  the  Environment  officials.  Support  staff 
costs  are  also  included.  The  greatest  cost  to  the  Province  occurs  during  the  review  and 
approvals  process  prior  to  the  development  of  a  landfill  site.  These  costs  vary  between 
$160  000  and  $1  500  000.  Monitoring  costs  are  negligible  for  small  landfill  facilities  and  cost 
about  $100  OCX)  per  annum  at  large  facilities.  The  cost  of  monitoring  landfill  sites  depends  on 
the  location  and  size  of  the  facility. 


23 


3.2     External  costs  of  incinerators 

Like  landfills,  incinerators  have  external  costs.  For  example,  transport  of  the  waste  to  the 
facility  may  result  in  increased  traffic,  and  material  handling  may  result  in  litter.  However, 
since  incinerators  are  usually  located  in  industrial  areas,  these  impacts  are  often  quite  small. 
The  major  concern  with  incinerators  is  their  potential  impacts  on  human  health  and  ecosystem 
health,  primarily  but  not  exclusively  as  a  result  of  atmospheric  emissions. 

Historically,  incineration  was  widely  used  for  reducing  the  volume  of  waste  requiring  disposal 
in  Ontario;  in  1967  Toronto  had  seven  municipal  incinerators.  With  the  increasing  stringency 
of  the  air  pollution  regulations  under  the  Environmental  Protection  Act,  these  incinerators 
were  required  to  either  upgrade  their  pollution  control  equipment  or  to  cease  operations. 

Concerns  that  the  public  has  raised  with  the  operators  of  incinerators  include  noise,  odours 
and  smoke.  At  one  incineration  site,  mufflers  were  added  to  address  the  noise  concerns,  but 
no  cost  data  were  provided.  Smoke  can  be  minimized  with  careful  monitoring  of  the  air 
pollution  control  equipment  at  no  cost. 

Today,  only  three  MSW  incineration  facilities  operate  in  the  province,  all  with  extensive 
pollution  control  equipment,  and  careful  monitoring.  They  are  used  to  manage  a  very  small 
fttiction  of  the  waste  in  Ontario  (close  to  one  per  cent).  Although  operating  incinerators  have 
been  the  subject  of  considerable  study  with  respect  to  emissions  and  environmental  effects 
there  have  been  no  estimates  prepared  of  the  external  costs  in  economic  terms. 

An  estimate  of  the  effect  on  property  values  from  United  States  incinerators  was  prepared  by 
estimating  emissions,  dispersion,  and  the  impact  of  air  quality  on  property  values  (Rudzitis, 
Hochman  and  Hwang  1981).  That  study  of  incinerators  in  the  Chicago  area  found  that  the 
external  cost  of  incinerators  was  $8  per  tonne  (1970  USD),  more  than  100  times  the  estimated 
external  cost  of  landfills  of  $0.07  per  tonne.^ 


'  It  should  be  noted,  however,  that  the  study  did  not  use  the  same  methods  for  estimating  external  costs  of 
landfills  and  incinerators;  changes  in  property  values  surrounding  landfills  were  estimated  from  1970  Census  of 
Housing  data,  changes  in  property  values  surrounding  landfills  were  estimated  using  air  dispersion  models  and  a 
damage  model  that  estimates  changes  in  housing  prices  attributable  to  increased  pollution  levels. 

Aside  from  these  different  methodologies,  the  difference  in  cost  between  landfills  and  incinerators  will  be 
determined  by  the  geographic  area  of  impact  (very  local  for  landfills,  extending  over  a  wide  range  for 
incinerators),  and  residential  density. 
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3.3     External  costs  of  recycling 

There  are  impacts  associated  with  facilities  for  sorting  and  processing  recyclable  materials 
that  may  not  be  captured  in  the  reponed  cost  values.  For  example,  persons  living  near 
recycling  facilities  have  expressed  concern  about  litter,  noise,  ground  water  contamination, 
surface  water  contamination,  odours,  smoke  and  rodents.* 

The  same  methods  used  for  landfill  could  be  used  to  assess  the  external  costs  of  material 
processing  facilities.  However,  no  property  value  studies  have  been  done.  The  Metropolitan 
Toronto-Kirkland  Lake  proposed  arrangement  called  for  Metro  to  build  a  recycling  facility  as 
a  condition  of  allowing  landfilling,  and  would  appear  to  have  been  seen  as  leading  to  overall 
social  benefits,  not  costs. 


3.4     External  costs  of  collection 

The  external  costs  associated  with  the  collection  of  waste  for  disposal  or  recycling  are  almost 
identical.  These  impacts  relate  to  the  noise  and  litter  created  through  the  collection  of  the 
materials,  the  air  emissions  from  the  operation  of  the  collection  vehicles  and  the  odours  and 
rodents  resulting  from  the  storing  of  waste  or  recyclable  materials  for  collection.  The 
containers  used  to  hold  waste  or  recyclable  materials  also  may  be  aesthetically  unappealing. 
The  use  of  depots  or  other  centralised  systems  for  the  collection  recyclable  materials  will 
increase  air  emissions  from  private  vehicles  used  to  haul  the  recyclable  materials  to  the  depot. 

Since  all  households  in  a  neighbourhood  typically  receive  waste  and  recyclable  material 
collection,  losses  in  property  values  would  be  similar.  Areas  which  do  not  receive  curbside 
collection  services  may  have  lower  property  values  resulting  from  the  inconvenience  of  self- 
haul. 

No  studies  of  the  emissions  or  environmental  effects  of  the  collection  of  recyclable  materials 
have  been  undertaken  and  no  estimates  prepared  of  the  external  costs  in  economic  terms. 


*  Some  of  these  facilities  are  on  the  site  of  other  waste  management  operations,  like  transfer  stations,  which 
might  accoimt  for  some  of  the  impacts  people  have  complained  about 
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3.5     Summary  of  extemal  costs 

The  extemal  social  costs  of  landfill  are  difficult  to  assess.  Land  value  inipacts  indicate  that 
the  loss  in  market  value  for  properties  adjacent  to  landfill  facilities  accounts  for  less  than  six 
per  cent  of  the  total  costs  of  landfill.  However,  these  cost  impacts  do  not  include  property 
owner's  welfare  losses.  "Waste  surcharges"  adopted  by  municipalities  also  may  not  fully 
account  for  welfare  losses  incurred  by  affected  citizens. 

Landfills  also  result  in  certain  environmental  impacts  for  which  there  may  be  costs  associated 
with  these  impacts,  their  amelioration  or  their  avoidance.  The  survey  of  large  landfill 
operators  indicate  that  the  cost  of  actions  taken  to  address  potential  environmental  impacts  is 
minimal  with  most  environmental  concerns  addressed  through  the  changing  of  the  landfill 
facilities  daily  management  or  operation. 

Like  landfills,  incinerators  have  extemal  costs.  The  major  concern  is  the  potential  impacts  on 
human  health  and  ecosystem  health,  primarily  but  not  exclusively  as  a  result  of  atmospheric 
emissions.  An  estimate  of  the  effect  on  property  values  from  United  States  incinerators  on 
propeny  values  in  the  Chicago  area  (Rudzitis,  Hochman  and  Hwang  1981)  found  that  the 
extemal  cost  of  incinerators  was  $8  per  tonne  (1970  USD),  as  compared  to  $0.07  per  tonne  for 
landfills. 

The  same  methods  used  to  assess  the  extemal  costs  for  landfill  and  incinerators  could  be  used 
to  assess  the  extemal  costs  of  material  processing  facilities.  However,  no  property  value  or 
environmental  impact  studies  have  been  done.  Studies  that  examine  the  extemal  costs  from 
waste  collection  have  yet  to  be  undenaken. 

LitUe  data  are  available  on  the  public  sector  costs  of  waste  management.  Data  were  collected 
for  landfill  facilities  only.  The  greatest  cost  incurred  by  the  provincial  public  sector  is  during 
the  approval  and  review  process  for  new  landfill  sites.  The  costs  of  administrating, 
developing,  monitoring  and  regulating  incineration  facilities  is  expected  to  be  similar.  For 
recycling  facilities,  and  waste  and  recyclable  materials  collection,  public  sector  administration 
and  monitoring  costs  are  typically  intemalised  by  the  host  municipality. 
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Replacement  cost  of  waste 
management  facilities 


4.1     Landfills 

New  landfills  tend  to  be  more  expensive  than  existing  landfills.  Some  reasons  for  this 
difference  are  the  inclusion  of  previously  external  costs,  more  stringent  siting  requirements, 
and  higher  land  costs.  The  replacement  costs  of  landfill  depend  on  a  wide  variety  of  factors, 
the  major  ones  being: 

the  size  of  the  landfill  required 

the  costs  of  land 

the  hydrogeological  setting 

the  technology  to  be  used 

the  surrounding  land  uses. 

Computer  models  can  be  used  to  estimate  costs  with  certain  assumptions  about  each  of  these 
factors  (VHB  and  MacLaren  1991).  An  example  of  the  cost  function  with  scale  is  indicated  in 
Figure  1.  Sites  on  sandy  soils  will  be  more  expensive,  sites  on  thick  clay  less  expensive. 

Although  the  model  allows  a  wide  range  of  assumptions,  with  various  resulting  costs,  except 
for  very  small  landfills,  or  landfills  on  sandy  soils,  average  costs  per  tonne  over  the  life  of  the 
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Figure  1 


The  effect  of  scale  on  landfill  costs  (assumes  glacial  till  in  a  semi-isolated  area 
with  leachate  trucked  to  the  nearest  STP) 


landfill  can  be  expected  to  be  between  $25  and  $40  per  tonne.  Most  landfills  being  proposed 
for  use  within  Ontario  could  be  expected  to  fall  within  this  range.  The  cost  of  replacement 
landfills  is  considerably  higher  than  the  average  unit  cost  of  large  landfills  found  in  the 
survey  $8  per  tonne  (Table  1).  Part  of  this  increase  in  landfill  costs  is  the  "internalization"  of 
environmental/social  costs. 


4.2     Incineration/energy  from  waste 

The  replacement  cost  of  incineration  facilities  will  vary  with  a  wide  variety  of  factors, 
including  the  technology  used,  size  of  the  facility,  waste  composition  and  geographic  setting. 
Table  15  presents  typical  costs  for  a  large  incinerator.  The  levelized  unit  cost  per  tonne  of 
waste  received  for  new  incineration  facilities  is  $63  per  tonne.  Most  incinerators  that  might  be 
built  in  Ontario  would  be  smaller  and  more  expensive  per  tonne  of  waste  processed  It  is 
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possible  that  new  incinerators  will  face  even  higher  replacement  costs  as  they  attempt  to 
minimize  public  concerns  associated  with  atmospheric  emissions. 


Table  15         Replacement  costs  of  incineration  facilities 


Cost  component 


Levelized  cost 

(constant  1990  Canadian 

dollars) 


Capital  charges* 
Operation  &  maintenance 
Ash  disposal** 
Electricity  sales'^ 
Total  net  cost 
Throughput  (t/a)" 
Levelized  unit  cost  ($/t) 


$29  000  000 

$15  000  000 

$7  500  000 

$13  000  000 

$39  000  000 

620  500 

$62.75 


Source:  Denison  and  Ruston,  1990. 

Notes:       *      Capital  charges  assume  a  three  year  construction  period,  4%  fees  for 

arranging  capital,  and  a  real  discount  rate  of  4%/a.  Capital  cost  is  $320 

000.  Incinerator  life  is  20  a. 
*"      Ash  disposal  assumes  0.3  t  ash  per  tonne  of  waste  processed,  landfill 

disposal  costs  of  40  $/t. 
"      Electricity  generation  is  assumed  to  be  514  kWh/t  of  waste,  and  sells  for 

0.04  $/kWh 
**      Incinerator  capacity  is  2000  t/d,  0.85  availability. 
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4.3     Recycling 

Most  facilities  for  sorting,  cleaning  and  baling  recyclable  materials  have  been  constructed  in 
the  last  few  years,  and  the  existing  costs  are  indicative  of  replacement  costs.  As  shown  in 
Table  7  the  unit  cost  for  secondary  material  processing  facilities  is  $181  per  tonne. 


4.4     Replacement  costs  of  waste  management  facilities 

The  replacement  costs  of  landfills  are  expected  to  range  between  $25  and  $40  per  tonne  and 
are  higher  than  the  present  unit  cost  of  $8  per  tonne.  The  increase  in  unit  cost  reflects  the 
"internalization"  by  facility  operators  of  some  of  the  environmental  and  social  costs  resulting 
from  landfills.  If  public  concerns  associated  with  atmospheric  emissions  are  addressed  and 
included,  the  replacement  cost  for  incinerators  are  also  likely  exceed  the  current  unit  costs. 

Existing  secondary  material  processing  facilities'  costs  reflect  their  replacement  costs.  Costs 
for  the  processing  facilities  may  decrease  in  the  funire  as  larger  secondary  material  processing 
facilities  are  built  which  take  advantage  of  the  economies  of  scale  that  can  be  attained. 
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5    Revenue  generating  mechanisms 


There  are  four  broad  categories  of  mechanisms  for  generating  revenue  for  solid  waste 
management.  These  are: 

•  allocation  of  revenue  from  general  revenue  (e.g.  property  taxes); 

•  user  charges  for  solid  waste  management  services; 

•  landfill  tipping  fees  and  related  charges;  and 

•  product  taxes  and  deposit  charges. 

Within  each  of  these  broad  categories  are  a  number  of  related  mechanisms.  The  purpose  of 
this  section  is  to  describe  each  of  these  mechanisms  and  provide  examples  of  their  use  in 
practice. 


5.1     Allocation  from  general  revenue 

The  standard  way  of  funding  waste  management  services  for  municipal  solid  waste  in 
Ontario,  and  elsewhere,  is  through  the  allocation  of  funds  from  general  municipal  revenues; 
usually  this  means  the  use  of  property  taxes.  This  mode  of  financing  recognizes  waste 
management  as  an  essential  service,  most  efficiently  provided  by  a  natural  monopoly,  whether 
operated  directiy  by  the  municipality  or  tendered  to  private  operators. 
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5.2     User  charges  for  solid  waste  management  services 

Under  a  regime  of  user  charges  for  solid  waste  management  services,  each  customer  is 
directly  charged,  by  one  of  a  number  of  mechanisms,  for  the  collection  and  disposal  of  solid 
wastes.^  True  user  charge  systems  allow  customers  the  option  of  choosing  the  level  of 
service  they  desire,  as  opposed  to  service  charges,  which  directly  charge  customers  but  do  not 
allow  them  any  choice  of  service  level  (Kemper  and  Quigley  1976:  92). 

A  number  of  user  charge  systems  are  described  in  the  literature.  Pay-by-the-bag  systems, 
under  which  customers  must  pay  for  each  trash  bag  they  set  out  for  collection,  are  quite 
popular  in  the  United  States,  probably  because  of  their  simplicity  and  ease  of  implementation. 
Variable-rate  systems,  under  which  customers  pay  according  to  the  number  of  containers,  type 
of  service  (curbside  or  backyard)  and  frequency  of  service  that  they  choose,  are  also  used  in 
some  jurisdictions.  These  two  systems  can  be  used  in  conjunction  with  one  another,  and  at 
least  one  example  of  mixed  use  exists  (see  Section  Trash  tags,  p.  86). 

When  a  municipality  is  considering  implementing  a  system  of  user  charges  for  solid  waste 
management,  one  of  the  most  important  decisions  it  must  make  is  the  level  at  which  to  set  the 
charge.  For  customers  to  be  making  their  decisions  on  the  basis  of  accurate  information  about 
their  waste  disposal  related  activities,  the  full  cost  of  the  service  they  consume  should  be 
charged  to  them.  This  implies  that  user  charges  should  take  into  account  the  following  costs: 
the  fixed  and  operating  costs  of  waste  collection;  the  fixed  and  operating  costs  of  landfills, 
including  the  costs  of  site  closure  and  post-closure  site  monitoring;  and  any  external  social 
and  environmental  costs  of  solid  waste  management. 

In  practice  it  is  uncommon  that  all  of  these  costs  are  included  in  user  charges.  Municipalities 
that  currentiy  have  user  charge  systems  have  kept  the  charges  relatively  modest,  covering 
only  the  fixed  and  operating  costs  of  their  collection  and  disposal  systems.  This  is  a  reflection 
of  two  realities.  First,  people  may  resort  to  alternative,  socially  undesirable  disposal  methods 
(illegal  dumping  or  burning,  for  example)  if  they  perceive  that  they  are  being  charged  an 
unreasonable  amount  for  their  waste  disposal.  Thus,  the  level  of  the  charge  must  be  low 
enough  so  as  not  to  encourage  such  action.  Second,  because  waste  collection  and  disposal 
have  been  paid  for  out  of  general  tax  revenues  for  so  many  years,  people  have  come  to  regard 
them  as  "free"  services.  Thus,  when  told  that  they  will  be  billed  directly  for  this  service 
people  have  reacted  negatively.  For  example,  there  was  a  negative  public  reaction  when  the 
Regional  Municipality  of  Ottawa-Carleton  proposed  implementing  a  user  charge  system  in 
1987  (see  Gordon  1987;  Clark  1987;  Usher  1987).  Keeping  the  level  of  user  charges  modest 
is  a  means  of  minimising  such  negative  reaction. 


^  A  "customer"  is  a  user  of  waste  management  services,  and  may  be  a  householder,  a  company  or  a 
municipality.  In  some  cases,  the  "customer"  may  not  be  the  original  generator — for  example,  a  municipality 
might  collect  waste  and  then  purchase  waste  management  services  from  a  company  or  another  municipality. 
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5.2.1    Pay-by-the-bag  user  charge  systems 

Pay-by-the-bag  systems  are  relatively  common  in  the  United  States,  and  Canadian 
jurisdictions  that  are  considering  user  charges  arc  generally  focusing  on  this  type  of  system. 
The  concept  of  pay-by-the-bag  is  simple:  waste  generators  are  required  to  pay  a  set  amount 
for  each  bag  or  other  piece  of  waste  that  they  set  out  for  collection. 

There  arc  two  means  by  which  municipalities  can  implement  pay-by-the-bag  systems.  The 
first  is  to  require  that  all  municipal  customers  purchase  and  use  officially  coloured  or  marked 
garbage  bags  for  their  waste.  Alternatively,  a  municipality  may  require  that  all  waste  set  out 
for  collection  be  affixed  with  an  official  tag  or  sticker.  The  revenue  generated  from  the  sale 
of  the  bags,  tags  or  stickers  is  used  to  fund  solid  waste  management  within  the  municipality. 
The  official  bags,  tags  or  stickers  are  sold  directiy  to  the  public  either  at  the  municipal  offices 
or  through  local  convenience  stores  and  supermarkets. 

Pay-by-the-bag  systems  based  on  tags  or  stickers  may  have  some  advantages  over  those  that 
require  the  use  of  official  bags.  For  example,  tags  and  stickers  are  less  expensive  to  distribute 
thereby  keeping  the  user  charge  as  low  as  possible.  Stickers  are  more  convenient  for  items 
that  will  not  fit  into  a  normal  garbage  bag  (bulky  items,  such  as  white  goods,  kitchen 
appliances,  furniture,  and  any  other  waste  items  that  are  difficult  to  collect  and  dispose  of  by 
normal  means). 

Disposal  of  bulky  items,  such  as  white  goods  (kitchen  appliances,  etc.),  furniture,  and  any 
other  waste  items  that  are  difficult  to  collect  and  dispose  of  by  normal  means,  also  can  be 
dealt  with  through  pay-by-the-bag  systems.  Customers  are  required  to  attach  one  or  more 
official  bags,  tags  or  stickers  to  such  items.  A  higher  charge  for  the  disposal  of  such  items 
may  encourage  people  to  consider  alternative  means  of  disposal,  such  as  donation  or  resale. 
There  arc  a  number  of  jurisdictions  that  have  implemented  pay-by-the-bag  systems,  including: 

1.  Flemington,  N.J.  began  its  pay-by-the-bag  system  on  January  1,  1990.  The  town  gives 
each  customer  two  stickers  each  week  and  charges  $1.65  USD  for  each  additional  sticker.  It  is 
planned  to  phase  out  the  free  stickers  over  the  next  two  years.  Household  recycling  is 
mandatory  in  New  Jersey,  and  the  Deputy  Municipal  Clerk  felt  that  the  recycling  rate  in 
Flemington  was  up  as  a  result  of  the  program,  but  could  not  provide  evidence.  She  also 
commented  that  the  program  was  effective  at  preventing  commercial  waste  generators  from 
placing  their  waste  out  for  collection  by  municipal  crews.  In  general,  she  felt  that  the  program 
had  been  a  success  (Shottman,  personal  communication). 

2.  Carlisle,  Pennsylvania  has  been  using  its  "Borough  Bags"  program  for  at  least  ten  years. 
It  was  originally  started  because  the  town  felt  that  user  charge  systems  improved  the  equity  of 
the  distribution  of  municipal  waste  management  costs  (see  Section  8.4.1,  p.  71  for  a 
discussion  of  the  equity  of  user  charge  systems).  Equity  was  considered  an  important  issue  in 
Carlisle  because  of  its  large  population  of  students  and  senior-citizens. 
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Municipal  customers  must  use  official  bags  for  their  waste,  which  are  available  at  the 
borough  hall;  $1.10  USD  for  a  113  L  bag  or  $0.60  USD  for  a  57  L  bag.  Until  this  year,  those 
residents  who  did  not  wish  to  participate  in  the  system  were  free  to  opt  out  and  contract  with 
a  private  waste  collection  firm.  However,  in  an  effort  to  encourage  participation  in  a  new 
recycling  program,  beginning  July  1  all  Carlisle  residents  will  be  forced  to  use  "Borough 
Bags".  This  decision  has  caused  quite  an  outcry,  with  citizens  complaining  that  the  borough 
cannot  force  them  to  use  its  system,  and  private  waste  haulers  complaining  that  the  borough 
is  stealing  their  business  (Fahnestock,  personal  communication). 

3.  Lansing,  Michigan  is  another  city  that  has  had  a  pay-by-the-bag  system  for  quite  a  while, 
in  its  case  since  about  1972.  The  City  sells  ten  official  orange  trash  bags  for  $7.50  USD  at  a 
wide  variety  of  local  retail  stores.  Equity  played  a  role  in  Lansing's  decision  to  implement 
user  charges,  as  did  the  incentive  for  waste  reduction  that  these  charges  present  (see  Section 
8.4.1,  p.  70  for  a  discussion  of  the  waste  reduction  incentive  provided  by  user  charges).  It  is 
not  mandatory  for  residents  to  use  the  City's  waste  collection  system;  they  are  free  to  contract 
with  a  private  hauler.  Lansing  has  no  intention  of  forcing  people  to  use  its  system  at  the 
moment  (Moye,  personal  communication). 

4.  Nanaimo,  B.C.  commenced  a  variable  rate  system  in  January  1991.  In  Nanaimo,  household 
are  charged  a  flat  rate  for  one  bag  per  week,  and  $2  per  bag  for  each  additional  bag  to  a  limit 
of  3  bags.  Eventually,  it  is  hoped  that  the  system  will  be  fully  variable  (i.e.  pay-by-the-bag). 
The  average  charge  per  household  is  estimated  at  ninety  dollars  per  year.  The  system  has  not 
been  in  place  long  enough  to  measure  effectiveness. 


5.2.2     Variable-rate  user  charge  systems 

Under  variable-rate  systems,  each  customer  contracts  with  the  municipality  for  a  cenain  level 
of  service.  The  options  normally  provided  for  customers  to  choose  among  are:  number  of 
containers  collected  each  week,  place  of  collection  (either  at  the  curb  or  in  the  backyard),  and 
frequency  of  collection  (once  or  twice  a  week).  Customers  are  able  to  choose  among  these 
options  to  suit  their  individual  needs  and  are  charged  according  to  the  level  of  service  that 
they  choose. 

An  external  billing  system  is  required  to  implement  a  variable-rate  system  and  the  logical 
choice  for  this  system,  since  it  is  already  in  place  and  should  be  relatively  simple  to  add 
waste  collection  charges  to,  is  the  monthly  utility  bill. 

Variable-rate  systems  may  be  prone  to  service  violations,  but  there  are  ways  to  prevent  these. 
Two  means  are  available  for  ensuring  that  households  do  not  place  more  than  their  allowed 
number  of  containers  out  for  collection.  One  is  to  supply  every  customer  with  the  appropriate 
number  of  standardised  waste  containers.  In  this  case,  crews  will  only  collect  waste  that  is 
placed  out  in  a  standard  container.  An  alternative  method  is  to  issue  households  a  license  for 
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each  container  for  which  they  have  contracted  collection.  Collection  crews  are  instructed  only 
to  collect  containers  to  which  valid  licenses  have  been  affixed.  With  respect  to  location  of 
service  and  frequency  of  service,  the  only  way  to  prevent  violations  is  to  provide  crews  with 
a  list  of  houses  contracting  for  backyard  or  twice  weekly  collection. 

White  goods,  furniture,  and  other  bulky  goods  can  be  dealt  with  in  one  of  two  ways.  One 
method  is  to  have  households  call  and  request  special  collection  of  bulky  items  whenever  they 
require  the  service.  Alternatively,  the  collection  vehicle  driver  can  record  the  collection  of 
bulky  items  from  customers  while  the  crew  is  making  its  regular  rounds.  Either  way,  the 
customer  is  charged  for  the  collection  of  the  bulky  item(s)  as  an  addition  to  their  regular 
monthly  billing. 

Weight-based  user  charge  systems: 

A  more  sophisticated  version  of  the  variable-rate  system  requires  fitting  all  collection  vehicles 
with  electronic  weigh  scales  and  computerised  data  storage  systems.  At  each  stop  the  weight 
of  the  trash  collected  is  automatically  recorded  in  the  customer's  account  by  the  computer 
system.  At  the  end  of  the  month  each  customer  is  billed  for  the  weight  of  trash  that  it 
disposed  of,  on  a  cost-per-unit-of-weight  basis. 

Systems  based  on  the  weight  of  waste  collected  arc  fairer  than  those  based  on  volume  in  two 
ways.  First,  they  ensure  that  customers  with  trash  compacters  pay  the  full  costs  of  disposing 
of  their  wastes.  Second,  customers  are  not  made  to  pay  for  volume  in  a  container  that  they 
may  not  always  use  (City  of  Seattle  1989:  115).  There  are  collection  trucks  in  the  United 
States  that  are  outfitted  with  weigh  scales  at  this  time  (Shrybman  1989:  43). 

Cities  with  variable-container-rate  systems  include: 

1.  In  San  Francisco,  California,  residents  are  charged  direcdy  for  the  number  of  containers 
Uiey  subscribe  to,  at  a  rate  of  $8.50  (1988  USD)  per  montii  for  the  first  can  and  $3.50  per 
month  (1988  USD)  for  every  subsequent  can  (National  Recyclers  Multilogue  1989). 

2.  Seattle,  Washington  has  a  very  sophisticated  variable  rate  system  that  allows  customers  to 
choose  among  a  wide  range  of  service  options.  Seattie's  waste  management  system  is 
described  in  detail  in  a  case  study  in  Appendix  A. 
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5.3     Landfill  tipping  fees  and  related  chiarges 

In  order  to  cover  fixed  and  operating  costs  (and  to  earn  a  profit  in  the  case  of  privately 
owned  landfills),  it  is  common  in  Ontario,  the  rest  of  Canada  and  the  United  States  for  the 
owners/operators  of  landfill  sites  to  impose  a  charge  on  the  users  of  their  facilities.  These 
charges,  known  as  tipping  fees,  are  levied  most  commonly  on  per-unit-of-weight  basis,  but 
sometimes  on  a  per-unit-of-volume  basis  as  well.  Where  the  tipping  fee  is  paid  by  the  private 
waste  hauler,  it  will — at  least  in  part — be  passed  on  to  the  waste  generator.'  Thus,  tipping 
fees  can  provide  an  indirect  method  of  ensuring  that  waste  generators  pay  the  full  cost  of  the 
disposal  of  their  wastes.  If  customers  see  that  they  can  save  money  by  dealing  with  their 
wastes  in  some  other  manner  than  landfilling,  then  tipping  fees  can  also  provide  a  financial 
incentive  for  waste  reduction. 

It  was  mentioned  that  the  user  charges  described  in  Section  5.2  do  not  provide  a  waste 
reduction  incentive  for  those  businesses  and  institutions  that  contract  for  waste  collection 
outside  of  the  municipal  system.  Tipping  fees  are  one  means  of  providing  the  commercial  and 
industrial  sector  with  such  an  incentive,  as  private  hauling  firms  can  transfer  some  or  all  of 
the  burden  of  the  fees  back  to  these  customers.  As  such  the  tipping  fee  to  the  commercial  and 
industrial  sector  is  really  an  example  of  a  user  charge  and  the  considerations  described  in  the 
previous  section  apply. 

Where  the  disposal  site  is  privately  owned  or  the  responsibility  of  a  neighbouring  or  regional 
municipality,  the  local  municipalities  typically  are  charged  fees.  In  some  cases — such  as  in 
Metropolitan  Toronto — the  charge  is  not  based  on  weight  or  volume,  but  on  assessed  values, 
so  that  there  is  no  disposal  cost  incentive  for  the  municipality  to  reduce  its  disposal  quantity. 
In  other  cases  this  incentive  does  apply  since  the  charge  is  weight  or  volume  based.' 

The  use  of  tipping  fees  alone  has  the  potential  for  providing  a  strong  incentive  for  reduction 
to  both  commercial  and  residential  waste  generators.  However,  it  is  possible  to  modify  basic 
tipping  fee  structures  in  ways  that  build  upon  this  incentive.  Ontario's  Blueprint  for  Waste 
Management  discussed  this  possibility  and  several  U.S.  jurisdictions  have  taken  this  initiative. 
Two  such  modifications,  surcharges  and  differential  fee  structures,  are  discussed  below. 


'  How  much  of  an  increase  in  tipping  fee  will  be  passed  on  to  a  generator  by  a  hauler  will  depend  on  the 
specific  shapes  of  the  two  supply  curves  and  the  demand  curve.  However,  it  is  likely  that  the  amount  will  be  less 
than  100  per  cent 

»  As  of  1991,  Metropolitan  Toronto's  waste  disposal  costs  are  being  fmanced  out  of  the  operating  reserve  fund 
(tipping  fees)  rather  than  the  general  levy  (Len  Brittan,  Personal  communication). 
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5.3.1    Surcharges  applied  to  landfill  tipping  fees 

Laws  have  been  enacted  in  some  U.S.  states  that  require  the  owners/operators  of  landfill  sites 
to  collect,  for  the  government,  surcharges  on  top  of  their  normal  tipping  fees.  Two  types  of 
surcharges  exist,  those  that  are  collected  for  the  state  government  and  those  collected  for  the 
host  municipality  government.  In  both  cases,  the  primary  purpose  of  collecting  the  surcharges 
is  revenue  generation,  either  for  waste  management  initiatives  or  other  programs  not  related  to 
solid  waste  management  However,  because  the  legislation  allows  for  the  amount  of  the 
surcharge  to  be  passed  back  to  the  waste  generator,  surcharges  can  also  provide  a  further 
financial  incentive  for  waste  reduction  on  top  of  the  basic  tipping  fee. 


Surcharges  collected  for  state  governments: 

In  the  case  of  surcharges  collected  for  state  governments,  owners/operators  of  ail  landfill  sites 
in  the  state  are  required  to  collect  one  or  more  surcharges  and  remit  the  funds  to  the  state 
treasury.  The  legislation  associated  with  the  surcharge  specifies  its  level;  the  yearly  increase 
in  its  level,  if  any;  and  the  number  of  years  for  which  the  surcharge  is  to  be  collected. 
Revenue  generated  from  the  collection  of  the  surcharge  is  placed  by  the  state  into  reserve 
funds  earmarked  specifically  for  waste  management  initiatives.  The  state  agency  that  has 
control  over  these  funds  has  the  authority  to  distribute  their  contents  to  public  or  private 
organisations  engaged  in  waste  management  initiatives.  Funding  is  provided  in  the  form  of 
grants  or  loans,  depending  upon  the  receiving  organisation. 


Surcharges  collected  for  host  municipalities: 

The  second  category  of  tipping  fee  surcharges  are  those  that  are  collected  for  governments  of 
municipalities  in  which  landfill- sites  are  located.  Host  municipality  surcharges  are  different  in 
two  significant  ways  from  those  collected  for  state  governments.  First  of  all,  the  enacting 
legislation  does  not  set  the  level  of  the  siircharge.  Instead,  the  level  is  set  each  year  in 
negotiations  between  the  municipal  government  and  the  owner/operator  of  the  landfill  site. 
Second,  the  host  municipality  is  not  obligated  by  law  to  use  the  revenue  generated  from  the 
surcharge  for  waste  management  initiatives.  In  fact,  under  the  legislation  the  host  government 
is  legally  allowed  to  do  almost  as  it  pleases  with  the  money.  Essentially,  the  host  municipality 
surcharge  can  be  seen  as  a  means  of  compensating  municipalities  for  any  costs  that  they  may 
incur  as  a  result  of  the  siting  of  a  landfill  within  their  jurisdiction. 
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Examples  of  surcharges  applied  to  tipping  fees: 

Pennsylvania's  tipping  fee  surcharges 

Pennsylvania's  Municipal  Waste  Planning,  Recycling  and  Waste  Reduction  Act  (1988), 
requires  the  collection  of  a  tipping  fee  surcharge.  The  Act  requires  the  operators  of  all 
municipal  landfills  and  resource  recovery  facilities  (facilities  that  provide  for  the  extraction 
and  utilisation  of  materials  or  energy  from  municipal  waste)  to  collect  as  a  surcharge  on 
tipping  fees  a  "recycling  fee"  of  $2  USD  per  ton  of  solid  waste  received  at  the  facility.  The 
revenue  generated  as  a  result  of  this  surcharge  is  paid  into  a  "Recycling  Fund",  the  contents 
of  which  are  to  be  distributed  as  follows:  at  least  70  per  cent  are  to  be  distributed  as  grants  to 
municipalities  for  the  funding  of  a  variety  of  waste  management  initiatives,  and  for  research 
conducted  by  the  Department  of  Transport;  up  to  10  per  cent  may  be  distributed  as  grants  for 
feasibility  studies  for  municipal  waste  processing  and  disposal  facilities;  up  to  30  per  cent 
may  be  expended  for  public  education,  information,  and  technical  assistance  programs 
concerning  litter  control,  recycling  and  waste  reduction;  and  no  more  than  3  per  cent  may  be 
expended  for  the  collection  and  administration  of  the  fund. 

The  Act  also  requires  that  the  operators  of  municipal  landfills  or  resource  recovery  facilities 
pay  a  "host  municipality  benefit  fee"  of  at  least  $1  USD  per  ton  of  solid  waste  received  at  the 
landfill  to  the  host  municipality.  The  fee  may  be  collected  as  a  surcharge  on  tipping  fees.  If 
the  host  municipality  owns  the  landfill,  the  fee  is  not  to  be  collected  for  waste  generated 
within  that  municipality.  The  Act  states  that  there  is  nothing  to  prevent  the  host  municipality 
from  receiving  a  higher  fee  provided  that  the  municipality  and  the  operator  of  the  landfill 
agree  to  the  higher  fee  in  writing.  The  Act  makes  no  mention  of  how  the  host  municipality 
fee  is  to  be  spent,  so  one  can  assume  that  no  restrictions  are  placed  on  the  municipality  in 
this  regard  (State  of  Pennsylvania  1988). 


British  Columbia's  tipping  fee  surcharge 

The  British  Columbia  Ministry  of  the  Environment  proposed  in  a  provincial  discussion  paper 
that  the  province  collect  a  tipping  fee  surcharge  of  $1  to  $3  (1989$)  per  tonne  of  waste 
accepted  at  all  landfills  in  the  province.  Such  a  surcharge  would  generate  from  $1.5  to  $6.6 
million  annually,  which  would  be  used  to  fund  solid  waste  programs  proposed  in  the 
discussion  paper. 

The  public  was  divided  in  its  support  for  the  idea.  Some  people  felt  that  the  surcharge 
represented  a  "provincial  tax  grab  of  municipal  money."  Municipal  governments  were  intense 
in  their  opposition  to  the  proposal.  Rural  municipalities  felt  that  they  should  be  exempt  from 
the  surcharge  because  they  were  not  likely  to  benefit  from  any  of  the  proposed  programs. 
Others  pointed  out  that  the  system  seemed  like  one  level  of  government  taxing  another 
(which,  of  course,  it  would  amount  to  if  all  municipal  landfills  are  owned  by  municipalities). 
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AU  municipalities  felt  that  any  surcharges  collected  to  support  solid  waste  management  should 
remain  in  the  municipality,  since  they  know  their  needs  best. 

The  province  remained  firm  in  its  suppon  of  surcharges,  but  lowered  the  recommended  level 
to  $0.50  per  tonne  (1989$).  This,  it  felt,  would  allow  municipal  governments  the  option  of 
implementing  their  own  surcharge  systems,  while  at  the  same  time  providing  the  province 
with  the  option  of  increasing  the  surcharge  to  any  municipality  that  did  not  demonstrate  a 
commitment  to  improved  solid  waste  management.  It  was  recommended  that  the  requirement 
for  maintaining  the  surcharge  be  reviewed  every  five  years  (Province  of  British  Columbia 
1989:  127-130).  However,  the  surcharge  was  never  implemented,  and  no  longer  appears  to  be 
under  serious  consideration. 


5.3.2    Differential  tipping  fees 

Differential  tipping  fee  structures  represent  another  modification  of  the  basic  tipping  fee 
system.  Under  a  differential  tipping  fee  structure,  the  tipping  fees  charged  at  landfills  vary 
with  certain  criteria  relating  to  the  waste  being  disposed  of.  For  instance,  a  higher  tipping  fee 
could  be  charged  for  waste  containing  material  easily  recycled  in  an  existing  recycling 
program  than  for  waste  from  which  all  the  recyclable  materials  had  been  removed  Likewise, 
difficult  to  dispose  of  wastes,  such  as  bulky  items  or  tires,  could  be  charged  a  higher  fee  than 
regular  residential  waste.  Yard  wastes  that  are  easily  composted  could  also  be  charged  a 
higher  fee.  A  differential  tipping  fee  structure  such  as  this  could  provide  both  municipalities 
and  the  commercial  and  industrial  sector  with  a  financial  incentive  to  consider  other  methods 
of  waste  disposal  before  relegating  their  wastes  to  a  landfill  site. 

Rhode  Island  has  implemented  a  differential  tipping  fee  system.  Rhode  Island,  because  it  is 
such  a  small  land  mass,  is  able  to  operate  with  one,  main  landfill-site,  which  accepts 
approximately  80  per  cent  of  the  state's  solid  waste.  This  site  is  owned  and  operated  by  a 
government  organisation  known  as  the  Rhode  Island  Solid  Waste  Management  Corporation 
(SWMC).  SWMC  charges  tipping  fees  of  $13  USD  per  ton  for  municipal  waste  and  $59  USD 
per  ton  for  commercial  waste.  However,  each  municipality  is  charged  the  $13  USD  per  ton 
tipping  fee  for  waste  disposal  only  until  it  has  sent  a  predetermined  tonnage  to  the  central 
landfill.  Municipalities  are  charged  the  commercial  fee  of  $59  USD  per  ton  for  any  subsequent 
waste  shipped  to  the  landfill  during  the  remainder  of  the  year.  The  predetermined  quantity  is 
based  on  certain  municipal  characteristics,  including  population,  number  and  type  of 
institutions  and  parks,  and  whether  or  not  the  municipality  has  a  recycling  progranx 

An  unfortunate  side  effect  of  the  high  commercial  tipping  fee  is  the  fact  that  some 
commercial  and  industrial  generators  have  begun  to  ship  their  wastes  to  Massachusetts,  where 
tipping  fees  are  lower  (Kennedy,  personal  conamunication).  Interstate  transpon  of  solid  waste 
has  become  a  contentious  issue  in  the  United  States  and  may  end  up  before  the  Supreme 
Court,  according  to  a  lawyer  specialising  in  environmental  and  regulatory  issues  (Paul  1989). 
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A  modification  to  Rhode  Island's  differential  fee  structure  that  provides  commercial 
generators  with  an  incentive  for  waste  reduction  could  help  reduce  out-of-state  waste  disposal. 
This  could  be  done,  for  example,  by  lowering  the  fee  for  commercial  haulers  that  provide 
their  customers  with  recyclable  materials  collection. 


5.4     Product  disposal  taxes  and  deposit  charges 

Most  products  sold  in  the  market  place  contain  no  allowance  in  their  price  for  the  cost  of 
their  ultimate  disposal.  In  Ontario,  since  solid  waste  collection  and  disposal  is  funded  largely 
out  of  general  tax  revenue,  this  means  that  the  ultimate  cost  of  the  disposal  of  the  majority  of 
products  is  externalised  onto  the  public.'" 


5.4.1    Product  disposal  taxes 

Product  disposal  taxes  can  be  levied  on  specific  products  or  on  certain  classes  of  products  that 
have  major  impacts  on  solid  waste  management.  Ideally,  the  disposal  tax  would  equal  the 
marginal  cost  of  product  collection  and  disposal.  However,  these  costs  vary  greatly,  both  with 
the  type  of  product  and  the  location  of  disposal.  Thus,  some  kind  of  average  product  disposal 
cost  would  have  to  be  determined,  perhaps  based  upon  some  or  all  of  the  following  factors: 

•  the  product's  contribution  to  the  total  waste  stream; 

•  the  difficulty  and  costs  involved  in  collecting  and  disposing  of  the  product; 

•  the  volume  of  waste  generated  in  the  product's  manufacture  and  the  difficulty  and  costs 
of  collecting  and  disposing  of  these  wastes;  and 

•  the  environmental  impact  of  the  product  or  its  manufacturing  by-products  once  they  reach 
the  solid  waste  stream  (Zimmermann  1988:  38). 

Disposal  taxes  could  be  levied  on  a  per-unit  basis,  or  on  the  basis  of  a  product's  weight  or 
value.  A  tax  based  upon  product  weight  would  have  the  advantage  of  discouraging  the  use  of 
excess  packaging,  but  its  effectiveness  is  diminished  as  the  product's  price/weight  ratio 
increases.  Value  based  taxes  solve  this  last  problem,  as  well  as  discouraging  the  use  of  excess 
packaging  and  the  use  of  expensive  composite  materials. 


'"  Three  quarters  of  all  landfills  derive  at  least  part  of  their  revenues  from  property  taxes.  Almost  half  of 
landfills  surveyed — mostly  the  smaller  ones — do  not  even  have  tipping  fees. 
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Exemptions  or  rebates  on  disposal  taxes  should  be  offered  for  products  that  contain  recycled 
material  or  are  easily  recycled  or  reused  so  that  the  use  of  such  products  is  encouraged 
(Zimmermann  1988:  38-40). 

The  disposal  taxes  that  have  been  proposed  or  implemented  in  the  United  States  have  dealt 
mainly  with  retail  packaging  materials  and  newsprint  The  emphasis  on  these  products  is 
likely  a  reflection  of  their  significant  contribution  to  the  solid  waste  stream  and  the  fact  that 
many  packaging  materials  do  not  degrade  in  landfills. 

Jurisdictions  with  proposed  or  in-place  product  disposal  taxes  include: 

1.  Minnesota  proposed  in  the  Comprehensive  Waste  Reduction  and  Recycling  Act  that  all  non- 
recyclable  containers  be  subject  to  a  one  cent  per-unit  tax.  Exemptions  from  the  tax  were  to 
be  granted  to  those  containers  that  were  recyclable  or  contained  at  least  50  per  cent  by  weight 
recycled  material.  The  revenue  generated  from  the  tax  was  to  be  deposited  into  a  "Recycling 
Initiatives  Fund"  that  would  be  used  to  provide  grants  and  loans  to  municipalities  and 
businesses  engaging  in  waste  management  initiatives.  The  proposal  did  not  pass  out  of 
committee  (Shrybman  1989:  75). 

2.  Rhode  Island  has  enacted  legislation  that  exempts  those  retailers  that  purchase 
biodegradable  (ie.  paper)  bags,  boxes  and  wrapping  materials,  and  returnable  containers  from 
paying  the  normal  state  sales  tax.  The  act,  known  as  An  Act  Promoting  the  Use  of  Paper 
Bags  in  Order  to  Reduce  the  Cost  and  Difficulty  of  Waste  Disposal,  was  initiated  mainly 
because  citizens  complained  that  retailers  were  not  offering  them  the  option  of  paper  as 
opposed  to  plastic  bags.  One  state  official,  when  contacted,  felt  that  the  act  had  not  had  a 
substantial  positive  effect,  although  she  gave  no  evidence  to  support  her  claim  (Shrybman 
1989:  76;  Guttman,  personal  communication). 

3.  Rorida  has  enacted  legislation  that  will  impose  a  waste  newsprint  disposal  tax  of  10  cents 
per  ton  and  a  disposal  tax  of  1  cent  per  container  for  all  glass,  plastic,  metal,  and  composite 
containers  of  not  less  than  5  ounces  capacity  if  the  state's  50  per  cent  recycling  goals  are  not 
met  by  October  1,  1992.  If  recycling  goals  are  not  met  by  1995,  the  taxes  rise  to  50  cents  per 
ton  and  2  cents  per  container.  Manufactiu^rs  and  users  of  newsprint  will  be  able  to  claim  a 
tax  credit  of  10  cents  for  every  ton  of  recycled  newsprint  that  they  use.  The  revenue 
generated  from  these  taxes  will  be  placed  in  a  "Solid  Waste  Management  Trust  Fund"  to  be 
used  to  support  recycling  initiatives  (Shrybman  1989). 

4.  Iowa  has  passed  legislation  that  allows  a  four  cent  retail  sales  and  use  tax  to  be  levied  on 
non-biodegradable  packaging  for  which  there  is  a  bio-degradable  alternative  used  at  the  point 
of  sale  by  retailers;  and  packaging  used  for  transport  of  goods  after  purchase  or  for  dry 
cleaning  and  repair  of  clothing.  The  tax  will  go  into  effect  when  the  Secretary  of  Agriculture 
determines  that  degradable  products  are  available  to  a  degree  that  makes  compliance 
reasonably  possible.  The  tax  has  not  gone  into  effect  (Clupper,  personal  communication). 
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5.  Under  the  provincial  Litter  Control  Act,  Saskatchewan  imposes  "environmental  handling 
charges"  at  the  wholesale  level  on  non-refiUable  alimiinum  and  polyethylene  terephthalate 
(PET)  plastic  beverage  containers.  The  charges,  two  cents  and  five  cents  on  aluminum  cans 
and  PET  bottles  respectively,  are  credited  to  the  Environmental  Protection  Fund,  which  is 
used  to  fund  a  wide  variety  of  waste  management  initiatives  in  Saskatchewan.  The  taxes 
began  in  May  of  1988  (November  for  PET  bottles)  when  the  province  removed  a  long-time 
ban  on  non-refillable  beverage  containers  (Elsaesser,  personal  coinmunication). 

6.  Ontario  has  what  might  be  considered  product  disposal  taxes  on  two  products:  liquor  and 
wine  bottles  and  tires.  Since  June  1989,  all  liquor  and  wine  bottles  have  an  environmental 
levy  of  $0.0466  per  bottle  on  them.  Revenues  are  to  finance  recycling  programs  but  do  this 
indirectly  through  general  revenue.  A  levy  of  $5.00  is  charged  on  all  tires  sold  in  Ontario. 
Revenues  received  go  to  Province's  Consolidated  Revenue  Fund.  Some  of  the  revenues 
generated  from  this  levy  are  then  used  to  promote  the  proper  management  and  recycling  of 
scrap  tires. 


5.4.2     Deposit  charges 

Deposit  charges  are  fees  added  to  the  price  of  goods  at  the  point  of  sale  and  refunded  when 
the  product  is  returned  to  an  appropriate  depot.  In  Ontario,  most  of  us  are  familiar  with  this 
type  of  system,  as  it  applies  to  many  kinds  of  beverage  containers  in  the  province.  The  same 
type  of  system  can  be  extended  to  a  wide  range  of  products.  Deposit  charges  are  particularly 
well  suited  to  those  products  that  present  particularly  serious  problems  upon  entering  the  solid 
waste  stream,  either  because  of  their  large  contribution  to  the  stream;  their  size,  weight  or 
composition;  or  their  toxicity.  Examples  include  batteries  and  smoke  detectors,  and  spent 
containers  from  hazardous  household  products.  By  placing  a  deposit  on  these  types  of 
products,  consumers  are  given  a  financial  incentive  to  return  the  product  to  a  recycling  depot, 
thereby  preventing  it  from  reaching  the  solid  waste  stream.  Disposal  taxes  placed  on  these 
same  items  would  not  be  as  effective  at  preventing  them  from  reaching  the  solid  waste 
stream. 

Deposits  are  more  suitable  than  disposal  taxes  for  durable  goods  as  well,  because  of  the 
difficulty  in  acciuately  measuring  disposal  costs  for  such  items  due  to  the  time  lag  between 
purchase  and  disposal.  Deposits  could  be  placed  on  durable  items  such  as  appliances, 
furniture,  and  automobiles  (Webb  1985:  26). 

Although  deposit  charges  are  not  intended  as  revenue  generating  mechanisms,  there  is  the 
possibility  that  interest  generated  on  deposit  trusts  could  be  used  to  administer  the  program 
and  fund  solid  waste  management  initiatives. 

Deposit  legislation  has  been  widely  adopted  for  containers.  Examples  of  such  systems  include: 
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1.  Florida  imposes  a  minimum  deposit  of  5  cents  on  every  glass,  plastic,  metal  or  plastic 
coated  container  that  is  sold  in  the  state.  Products  that  have  a  brand  name  permanently 
marked  and  that  are  subject  to  a  minimum  10  cent  deposit,  or  containers  that  meet  the  50  per 
cent  recycling  target  set  by  Rorida  are  exempt  from  this  deposit  (Shrybman  1989:  78). 

2.  In  addition  to  the  environmental  handling  charge  that  Saskatchewan  imposes  on  non- 
refiUable  beverage  containers,  deposit  charges  of  five  cents  on  aluminum  cans  and  ten  cents 
on  PET  botdes  are  collected.  Depots  have  been  set  up  throughout  the  province  where 
individuals  can  retima  these  containers  to  receive  their  deposit  refund.  Revenue  collected  from 
the  deposit  charges  is  placed  in  the  Environmental  Protection  Fund,  from  which  the  operating 
costs  of  the  depots  and  the  deposit  refunds  are  paid. 

Response  to  the  deposit  scheme  has  been  better  than  the  provincial  Ministry  of  the 
Environment  had  hoped,  with  approximately  70  per  cent  of  aluminum  cans  and  55  per  cent  of 
PET  bottles  being  returned  for  recycling.  Saskatchewan  is  considering  adding  non-refillable 
glass  beverage  containers  to  the  tax/deposit  system  and,  if  this  proves  successful,  other  glass 
containers  as  well  (Elsaesser,  personal  communication). 


5.5     Summary 

The  mechanisms  identified  in  the  preceding  sections  demonstrate  that  there  are  a  number  of 
alternative  means  for  funding  solid  waste  management  other  than  municipal  tax  levies.  These 
are  summarized  in  Table  16. 

The  user  charge  systems  described  in  section  5.2  are  applicable  only  to  those  waste  generators 
who  receive  municipal  waste  management  services.  In  general,  these  include  residents  in 
single-family  homes  and  smaller  apartment  buildings,  as  well  as  light  commercial  generators. 
Pay-by-the-bag  user  charge  systems  are  simple  to  operate,  and  are  in  use  in  a  number  of  U.S. 
jurisdictions.  Variable-rate  systems  are  more  complex  and,  therefore,  not  as  common. 

Landfill  tipping  fees  and  their  related  charges,  described  in  section  5.3,  represent  useful 
mechanisms  for  ensuring  that  the  commercial  and  industrial  sector,  which  generally  exists 
outside  the  sphere  of  municipal  services,  pays  its  share  of  the  costs  of  solid  waste 
management.  These  include  the  costs  associated  with  the  operation  and  eventual  closure  of 
landfill  sites,  as  well  as  the  funding  of  solid  waste  management  initiatives.  Simple  tipping 
fees  are  able  to  achieve  the  former  and  surcharges  applied  to  tipping  fees  are  able  to  achieve 
the  latter.  Differential  tipping  fee  structures  provide  a  means  for  giving  both  the  commercial 
and  industrial,  and  municipal  sectors  an  incentive  for  recycling  and  waste  reduction. 

Disposal  taxes  and  deposit  charges,  described  in  section  5.4,  are  a  means  of  internalising  the 
costs  of  disposal  into  the  prices  of  products.  These  mechanisms  have  the  potential  for 
ensuring  that  all  groups  pay  the  full  costs  of  disposing  of  the  goods  they  purchase,  whether 
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Table  16         Summary  of  revenue  generation  mechanisms 

Type  of  mechanism 

Example 
Jurisdiction 

Affected 
waste  stream 

Effectiveness 

Equity 

Administrative 
feasibility 

(costs) 

Applicable  in 
Ontario? 

Vaiiable  Rate 

SeatUe 

Municipal 

Depends  on 
level  of  charges 

Less  benefit 
to  multiple 
unit  dwellings 

Relatively  high 

Yes 

Pay-by-the-bag 

Perlcasie,  PA. 

Municipal 

Depends  on 
level  of  charges 

Relatively  low 

Yes 

Tipping  Fees 

Seattle 

la 

Municipal 

Only  impact  en 
municipal  waste 
stream  if 
combined  with 
user  charges 

MakeaU 
landnil  usen 
pay 

Depends  on 
complexity 

Where 

infrastructure 
is  present 

Differential  Fees 

Rhode  Island 

ICI 
Municipal 

Provides 
incentive  for 
reduction 

Can  be  more 
equiuble  than 
single  fee 

Depends  on 
complexity 

Yes 

Surcharges 

New  Jeney 

ICI 
Municipal 

Generate 
additional 
revenue 

Maybe 
compensation 
for  external 
cosu 

Depends  on 
complexity 

Yes 

Deposit  Charges 

Saskatchewan 

Beverage 

containers; 

potentially 

other 

products 

High  recovery 
rale 

Regressive 
impact  on 
low-income 
coniumen 

More  costly 
than  curbside 
recycling 

Yes 

Disposal  Taxes 

Onutio 

Liquor 
bottles,  tires; 
potentially 
other 
products 

Yei 

these  are  final  consumer  goods  or  intermediate  products  in  the  manufacturing  process. 
Disposal  taxes  and,  to  a  lesser  extent,  deposit  charges  are  also  means  of  providing  funding  for 
solid  waste  management  initiatives. 

All  of  the  seven  mechanisms  are  applicable  in  Ontario.  In  Ontario  disposal  taxes  and  deposit 
charges  are  applied  to  a  limited  range  of  waste  types.  Tipping  fees  are  also  applied  by  some 
municipalities.  However,  at  present  the  there  is  no  major  revenue  generating  mechanisms 
solely  for  waste  management  in  the  province  and  most  waste  management  costs  are  paid  from 
general  municipal  revenues. 
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Revenue  generated  by  waste 
management  facilities  in  Ontario 


6. 1     Generation  mectionisms  used 

Waste  management  facilities  vary  in  the  sources  of  their  revenue  by  type.  The  vast  majority 
of  Ontario's  waste  is  landfiUed,  and  landfills  rely  mostly  on  property  taxes  (75  per  cent  of 
respondents  operating  large  landfills  and  69  per  cent  of  respondents  operating  small  landfills), 
though  some  landfills  also  have  tipping  fees  that  are  charged  to  private  haulers,  or  public 
haulers  from  outside  jurisdictions  (75  per  cent  of  respondents  operating  large  landfills  and  26 
per  cent  of  respondents  operating  small  landfill  use  tipping  fees  as  a  source  of  funding).  In 
addition,  some  funding  for  landfill  facilities  is  provided  by  provincial  grants. 

The  major  sources  of  funding  for  recycling  facilities  is  the  sale  of  recyclable  materials,  67  per 
cent  of  survey  respondents,  and  provincial  grants  and  tipping  fees,  both  50  per  cent  of  survey 
respondents.  The  use  of  tipping  fees  as  a  source  of  revenue  for  recycling  facilities  indicates 
that  some  municipalities  dedicate  some  tipping  fee  revenue  from  their  landfill  or  incineration 
facilities  to  their  recycling  facilities.  The  use  of  various  revenue  generation  mechanisms  is 
presented  in  Table  17. 
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Table  17 

Sources  of  funding  used  fc 

)r  waste  management  facilitie! 

s 

Lircehadlll* 

SadhaMUb 

3IUbcUII«f 

TypcorFiBiU^ 

NaaAcroT 
rc«po«df  11 

Per  col  or 

NuriMTor 

Per  ml  or 

No 

men 

ror 
mil 

Per  oat  «r 

niV»* 

GcBcril  miwklpal 
rtvcDuc 

33 

7S* 

101 

«9« 

4 

33% 

Tipping  fee* 

33 

7S% 

3t 

26* 

• 

so% 

ProvlBcial  gruls 

10 

23% 

» 

13% 

( 

50% 

Silt  or  ncirclabla 

t 

67% 

Sab-toUl 

44 

76» 

I4< 

I0«« 

U 

14% 

No  auwcr 

8 

14% 

1 

1* 

Not  ippUciblc 

6 

10« 

2 

14% 

-n>ui 

n 

1M« 

144 

100% 

14 

100« 

SottiTc:  Largt  laaddll,  amoU  laadlUI  aod  ncrcUag  racUUaa  aarrcfi. 


6.2     General  municipal  revenue 


General  municipal  revenue  is  the  revenue  soiu"ce  of  last  resort.  Where  provincial  grants, 
tipping  fees,  and  sale  of  recyclable  materials  do  not  cover  total  costs,  these  costs  are  paid  for 
out  of  general  municipal  revenues. 


6.3     Tipping  fees 

Tipping  fees  are  used  widely,  about  three  quarters  of  all  large  landfills  have  established 
tipping  fees.  Since  most  landfills  are  operated  by  municipalities,  and  a  significant  portion  of 
the  waste  landfilled  is  collected  by  the  municipality,  tipping  fees  usually  only  apply  to  a 
portion  of  the  waste  landfilled:  that  is,  waste  brought  in  by  private  haulers  or  from  other 
municipalities.  Several  landfills  were  asked  about  the  fraction  of  waste  to  which  tipping  fees 
apply  (See  Table  18).  Of  the  13  large  landfill  facilities  that  responded  11  indicated  that  50  per 
cent  or  more  of  the  waste  they  received  is  subject  to  a  tipping  fee.  In  fact,  Metropolitan 
Toronto  has  advised  that  they  expect  to  recover  all  waste  management  costs  from  tipping  fees 
in  1991  (Brittan,  personal  communication). 

Typically,  it  is  waste  received  from  industrial  and  commercial  sources  which  are  charged  a 
tipping  fee  (See  Table  19).  Of  a  total  of  15  large  landfill  facilities  contacted  13  operators,  or 
87  per  cent,  responded  that  waste  originating  from  industry  or  private  haulers  are  subject  to  a 
tipping  fee.  A  total  of  nine  facilities  charge  a  tipping  fee  on  commercial  waste.  Only  4 
facilities  charge  a  tipping  fee  on  municipal  waste. 
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Table  18         Fraction  of  waste  to  which  tipping  fees  apply 


Fraction  of 

Number 

Per  cent 

Average  share 

Average 

Average 

waste  to  which 

of 

of  waste  to 

number  of 

tipping  fee 

tipping  fees 

responses 

which  tipping 

tonnes 

1990) 

apply 

fee  applies 

received 
(1989) 

<50% 

2 

12% 

28% 

no  data 

$34.00 

50%  -  75% 

6 

35% 

62% 

873,575 

$82.33 

76%  -  99% 

1 

6% 

90% 

37,000 

$16.33 

100% 

4 

24% 

100% 

95.190 

$35.05 

No  answer 

6 

24% 

Total 

19 

100% 

65% 

Weighted 
average 

$75.43 

Source: 


Telephone  interviews  with  19  landfills. 


Table  19         Origin  of  waste  to  which  tipping  fees  apply 


Origin  of  waste  to  which  the  tipping  fee 
is  applied 

Number  of 
respondents 

Percent  of 
respondents 

Industrial  waste 

13 

87% 

Private  haulers 

13 

87% 

Commercial  waste 

9 

60% 

Municipal  waste 

4 

27% 

Number  of  respondents 

15 

Source: 


Telephone  interviews  with  19  landfill  facilities. 


As  indicated  in  Table  18  by  the  average  size  of  landfills  recovering  part  of  their  waste 
management  costs  from  tipping  fees,  and  in  Table  17  by  the  sources  of  funding  for  small 
landfills,  many  of  the  smaller  landfills  do  not  recover  waste  management  costs  from  tipping 
fees.  Many  of  these  very  small  landfills  do  not  have  a  full-time  staff  person  on  the  site  who 
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could  administer  fee  collection.  Large  landfills,  on  the  other  hand,  recover  a  significant 
portion  of  their  costs  from  tipping  fees. 


6.4     Provincial  grants" 

There  are  a  number  of  provincial  programs  for  assisting  municipalities  in  financing  waste 
management  facilities. 

The  Municipal  Recycling  Support  Program  (MRSP)  is  offered  jointly  by  the  Ministry  of  the 
Environment  and  Ontario  Multi-Material  Recycling  Incorporated  (OMMRI).  This  program 
assists  municipalities  in  setting  up  blue-box  collection  programs.  The  Ontario  Ministry  of  the 
Environment  initiated  the  Municipal  Recovery  Program  in  1987.  The  objective  of  the  program 
is  to  provide  capital  grants  to  municipalities  for  processing  facilities  of  recyclable  materials 
collected  from  curbside  recycling  and  other  waste  recovery  programs  including  the  municipal 
composting  of  organic  waste.  The  program  funds  up  to  one-third  (1/3)  of  the  in-service 
capital  costs  and  up  to  100  per  cent  of  the  costs  of  research,  development  and  demonstration 
projects. 

The  capital  cost  for  recycling  facilities  and  the  purchase  of  bins  are  shared  equally  by  the 
provincial  and  municipal  governments  and  by  OMMRI.  Equipment  purchases  and  operating 
costs  are  borne  by  the  two  levels  of  government.  Both  levels  of  government  and  OMMRI 
contribute  to  the  promotion  of  recycling  programs.  Funding  sharing  is  indicated  in  Table  20. 
It  should  be  noted  that  the  costs  of  collecting  recyclable  materials  is  borne  solely  by  the 
municipal  government. 

The  Ministry  of  Northern  Development  and  Mines  (MNDM)  has  set  up  a  program  in 
conjunction  with  MOE  to  provide  additional  capital  assistance  to  northern  municipalities 
starting  recycling  programs.  MOE  administers  additional  funding  to  these  communities  through 
MRSP.  The  additional  funding  is  provided  for  specific  uses  which  are  expected  to  be 
prohibitively  expensive  in  isolated  or  rural  areas.  The  cost  sharing  in  nonhem  communities 
differs  slightiy  from  the  that  provided  for  municipalities  in  the  south  of  the  Province. 
Collection  processing,  equipment  and  bins  costs  are  shared  by  the  MOE,  MNDM,  OMMRI  and 
the  municipality.  Building  construction  costs  are  shared  equally  by  the  two  provincial 
Ministries  and  the  municipality.  Table  21  presents  the  cost  sharing  relationship  for  northern 
communities. 

In  1987  MOE  also  began  the  Municipal  Reduction/Reuse  Program  to  encourage  greater 
awareness  of  buying  and  using  products  which  can  reduce  waste  generation.  Assistance  is 
provided  to  municipalities,  private  sector  groups  and  individuals  for  projects  which  alter 


"       Information  regarding  provincial  grants  was  obtained  from  CH2M  Hill  Engineering  Ltd.  (1991). 
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Table  20         Cost  sharing  for  recycling  under  the  Municipal  Recycling  Suppon  Program 


Recycling  program  cost 
component 


Ministry  of 

Environment 

funding 


ommri  funding 


Municipal 
funding 


Capital  cost — buildings 

1/3 

1/3 

1/3 

Capital  cost — equipment 

2/3 

1/3 

Purchase  of  bins 

1/3 

1/3 

1/3 

Operating  costs 

50%* 

50%* 

Promotion  and  launch  costs 

1/2" 

$0.60/bin 

1/2" 

*  The  Ministry  contributes  50%  in  year  1,  declining  by  10%  per  year  in  subsequent 

years. 

"  Maximum  0.10  $/capita. 

Table  21         Cost  sharing  for  recycling  in  northern  communities 


Recycling  program 
cost  component 

Ministry  of 

Environment 

funding 

Ministry  of 

Northern 

Development 

and  Mines 

funding 

ommri 
funding 

Municipal 
funding 

Collection  and 

processing 

equipment 

Collection  bins 

Building 
construction 

1/3 

1/3 
1/3 

1/6 

1/6 
1/3 

1/3 

1/3 
none 

1/6 

1/6 
1/3 

consumer  behaviour  (home  composting,  package  substitution,  etc.).  Funding  is  provided  for 
up  to  50  per  cent  of  the  capital  and  promotional  costs  and  up  to  100  per  cent,  to  a  maximum 
of  $25,000,  for  educational  projects. 

The  Financial  Assistance  Program,  funded  by  the  Ontario  Ministry  of  the  Environment, 
provides  funds  to  assist  municipalities  to  develop  new  landfill  sites,  transfer  stations  and 
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processing  facilities,  and  to  expand  existing  facilities.  Funding  is  provided  for  design  and 
capital  costs  of  construction  for  up  to  60  per  cent  of  the  costs  of  eligible  municipalities. 


6.5     Sale  of  recyclable  materials 

Finally,  revenue  is  accrued  when  recyclable  materials  are  sold.  The  results  of  the  survey 
indicated  that  only  recycling  facilities  were  receiving  revenue  through  the  sales  of  recyclable 
materials. 

A  total  of  three  recycling  facilities  provided  a  detailed  breakdown  of  their  recycling  revenue. 
Although  this  is  a  small  sample  some  expected  trends  emerged.  Both  aluminum  cans  and  old 
newspapers  contributed  about  one-third  each  to  the  total  revenue  collected  through  the  sale  of 
recyclable  materials.  Glass  containers,  tinplate  steel  cans  and  PET  containers  accounted  for 
the  remaining  one-third  of  the  revenues  from  the  sale  of  recyclable  materials. 

Table  22  shows  the  average  revenues  by  tonnes  received  from  the  survey  results.  The  average 
revenue  of  recyclable  materials  sold  is  $78  per  tonne.  Data  on  prices  for  secondary  materials 
was  provided  by  some  facilities. 

The  City  of  Guelph  repons  receiving  about  $50  per  tonne  for  glass  containers,  $800  per  tonne 
for  aluminum  cans  and  $60  per  tonne  for  tinplate  steel  cans.  Metro,  which  contracts  out  its 
recycling,  receives  about  $31  per  tonne  for  newsprint  (including  OCC)  and  from  $10  per 
tonne  to  $50  per  tonne  for  commingled  cans,  plastic,  and  glass  (City  of  Toronto  only).  Other 
Metro  municipalities  sell  their  recyclable  glass  directly  to  the  re-processor).  The  price  for 
commingled  recyclable  materials  varies  depending  on  the  aluminum  content  per  tonne.  With 
Coca-Cola  switching  to  steel  cans  and  the  recent  added  collection  of  HDPE  plastics  the 
expected  revenue  per  tonne  of  commingled  recyclable  materials  is  expected  to  decline. 

Revenues  from  secondary  materials  do  not  cover  the  costs  of  recycling  facilities  where  costs 
average  about  $181  per  tonne  (Table  7).  This  will  be  an  on-going  problem  until  markets  for 
recyclable  materials  are  fully  developed. 


6.6     Summary  of  revenue  generating  mechanisms 

The  major  source  of  revenue  for  waste  management  facilities  in  the  province  is  general 
municipal  revenues  (Table  17).  Recycling  facilities  receive  most  of  their  revenues  from  the 
sale  of  recyclable  materials  and  provincial  grants. 

Tipping  fees  are  also  a  source  of  revenue  for  large  landfill  facilities  in  the  province. 
Of  the  13  large  landfill  facilities  that  responded  in  a  telephone  survey  11  indicated  that  50  per 
cent  or  more  of  the  waste  they  received  is  subject  to  a  tipping  fee.  Typically,  it  is  waste 
received  from  industrial  and  commercial  sources  which  are  charged  a  tipping  fee  (Table  19). 
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Table  22         Average  revenue  by  tonnes  received,  recycling  facilities 


Tonnes 

Received 

(1989) 


Number 

of 
responses 


Per  cent 

of 
responses 


Average 

Tonnes 

Received 

(Tonnes) 


Average 
revenue 
(1989$) 


Source: 


Survey  of  recycling  facilities. 


Average 

revenue 

per  tonne 

(1989$) 


1  -  10000  4  29%  2,903         $192,190  $66 

10001  -  20000  2  14%  18,257        $.1,452,000  $80 

No  Answer  8  57% 

Total  14  100%  Weighted  average  $78 


Provincial  grants  arc  provided  through  a  number  of  programs  designed  to  assist  municipalities 
finance  waste  management  facilities.  The  programs  include: 

•  Municipal  Recycling  Support  Program  offered  jointiy  by  MOE  and  OMMRI,  assisting 
municipalities  establish  ciu"bside  recycling  programs; 

•  funding  for  northern  communities  from  MOE  (through  MSRP),  MNDM  and  OMMRI, 
assisting  northern  communities  establish  and  operate  recycling  programs; 

•  Municipal  Recovery  Program  in  which  MOE  provides  capital  grants  to  municipalities  for 
waste  processing  facilities; 

•  Municipal  Reduction/Reuse  Program,  funded  by  MOE,  to  encourage  greater  awareness  of 
buying  and  using  products  which  can  reduce  waste  generation;  and 

•  Financial  Assistance  Program,  funded  by  MOE  which  assists  municipalities  develop  new 
landfill  sites,  transfer  stations  and  processing  facilities. 

The  revenues  for  recycling  facilities  through  the  sale  of  recyclable  materials  varies  according 
to  the  type  of  material  and  the  demand  for  the  material  in  the  secondary  materials  market.  At 
present  the  revenues  from  the  sale  of  recyclable  materials,  $78  per  tonne,  do  not  cover  the 
average  cost  per  tonne  of  collecting  and  processing  recycled  materials  ($181  per  tonne).  This 
will  be  an  on-going  problem  until  markets  for  recyclable  materials  are  fully  developed. 
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7    Net  costs  of  waste  management  in 
Ontario 


Chapter  2,  Chapter  3  and  Chapter  4  reviewed  the  existing  and  replacement  costs  associated 
with  waste  disposal  in  Ontario,  respectively.  Chapter  5  considered  possible  means  of  raising 
revenue  to  cover  these  costs,  and  Chapter  6  examined  which  of  these  mechanisms  are  made 
use  of  in  Ontario.  In  this  Chapter,  the  extent  to  which  existing  revenues  cover  costs  is 
examined,  and  some  of  the  implications  on  costs  to  waste  generators  that  might  be  associated 
with  shifting  to  a  user  pay  disposal  system  are  considered. 

As  noted  above,  much  of  the  cost  of  waste  disposal  is  paid  for  out  of  general  municipal 
revenues,  supplemented  by  provincial  grants  to  assist  in  the  approvals  processes,  and  in  the 
start-up  of  some  types  of  waste  management  facilities.  This  is  particularly  noticeable  in  the 
case  of  the  small  landfills,  of  which  three-quarters  do  not  even  report  that  they  have  tipping 
fees.  Even  where  there  are  tipping  fees,  at  both  large  and  small  landfills,  they  are  rarely 
applied  to  most  of  the  waste  dumped,  waste  dumped  by  local  municipal  collectors  and  not 
subject  to  the  tipping  fee. 

Only  a  relatively  small  number  of  respondents  gave  sufficient  information  to  enable  a 
comparison  of  their  tipping  fees  with  their  stated  costs.  Most  waste  management  facility 
operators  who  did  respond  indicated  that  in  setting  their  tipping  fees,  specific  waste 
management  costs  were  not  considered.  These  data  are  presented  in  Table  23,  in  aggregated 
form.  Only  nine  per  cent  of  small  and  31  per  cent  of  large  landfill  facilities  consider  specific 
costs  when  setting  their  tipping  fees. 

Even  where  costs  are  considered,  it  is  unusual  that  all  costs  are  considered.  While  93  per  cent 
of  those  who  consider  costs  in  setting  their  tipping  fees  consider  operating  costs,  only  about 
half  consider  such  expenses  as  post-closure  costs,  replacement  costs,  insurance  and 
environmental  contingencies. 
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Table  23          Basis  for  setting  tipping  fees 


Considered  specific  costs  Number  of  respondents  Per  cent  of  respondents 

when  setting  tipping  fees 

Small  landfills  13  9% 

Large  landfills  18  31% 

Recycling  facilities  na*  na 

Do  not  consider  specific  Number  of  respondents  Per  cent  of  respondents 

costs  when  setting  tipping 

fees 

Small  landfills  133  90% 

Large  landfills  40  69% 

Recycling  facilities  na  na 

Source:  Survey  of  large  landfills,  small  landfills  and  recycling  facilities. 

Note:  a  na  -  Not  applicable.  Recycling  facilities  receive  revenues  from  the  sale  of 
recyclable  materials.  The  revenue  per  tonne  varies  by  type  of  material  and 
the  market  demand  for  the  material. 


A  breakdown  showing  the  comparison  for  different  levels  of  tipping  fees  or  revenues  (in  the 
case  of  recycling  facilities)  and  costs  is  presented  in  Table  24.  The  results  arc  of  facilities 
which  provided  both  costs  and  revenues  data.  The  cost  per  tonne  for  large  landfill  facilities  is 
$12  per  tonne  or  18  per  cent  of  the  weighted  average  tipping  fee  collected,  $67  per  tonne. 
Typically,  the  tipping  fee  applies  to  only  ICI  and  privately  hauled  wastes.  The  cost  for  small 
landfills  is  more,  $31  per  tonne.  No  tipping  fee  revenue  data  is  available  from  the 
approximately  one-quarter  of  small  landfill  facilities  which  charge  a  tipping  fee. 

The  annualized  cost  per  tonne  for  incinerators  is  $47  per  tonne  and  revenues,  through  the  sale 
of  energy,  $50  per  tonne  of  waste.  The  cost  of  recycling  facilities  is  $159  per  tonne  while  tiie 
revenue,  through  the  sale  of  recyclable  materials  is  $78  per  tonne.  On  average,  it  costs 
approximately  twice  as  much  to  handle  and  process  a  tonne  of  recyclable  material  than  the 
revenue  received  the  sale  of  these  materials.  To  improve  the  cost  effectiveness  of  recycling 
facilities  the  cost  per  tonne  will  have  to  decrease  or  the  revenues  per  tonne  increase. 

Table  25  presents  die  relationship  between  tipping  fees  and  the  reported  costs  for  large 
landfills.  The  weighted  average  tipping  fee  for  the  13  facilities  is  $78  per  tonne  while  die 
weighted  average  total  annualized  cost  is  $10  per  tonne.  The  results  indicate  that  tipping  fees 
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Table  24         Comparison  of  costs  and  revenues 


Type  of  facility 

Costs* 

Revenues" 

Ratio  of  costs  to 

(1989$/t) 

(1989$/t) 

revenues 

Large  landfills 

$12.24 

$66.80 

0.18 

Small  landfills 

$30.83 

No  data' 

Insufficient  data 

3Rs  facilities 

$159.00 

$78.00 

2.04 

Incinerators 

$47.28' 

$49.81 

0.95 

Source: 


Responses  to  surveys  which  provided  both  costs  and  revenues  data. 


Notes:       *      Weighted  average  total  annualized  cost  per  tonne  for  each  type  of  facility. 
"     Weighted  average  tipping  fee  or  revenue  per  tonne  (recycling  facilities 

only). 
'^      Approximately  three-quarters  of  all  small  landfills  have  no  tipping  fee. 
**      Annualized  capital  cost  per  tonne. 


increase  with  the  volume  of  waste  generated  but  that  the  average  total  annualized  cost  per 
tonne  decreases  as  the  volume  of  waste  generated  increases.  For  many  mid-sized  landfill 
facilities  in  the  province,  tipping  fees  per  tonne  will  have  to  rise  to  cover  the  total  annualized 
cost  of  the  facility. 

Table  25         The  relationship  between  tipping  fees  and  reported  costs  for  landfills 


Range  of 

Number 

Volume  of 

Per  cent  of 

Per  cent  of 

Average 

Average  total 

Average  toUl 

tipping  fee 

of 

waste 

waste 

tipping  fee 

annualized 

annualized 

(i9m/t) 

responses 

generated 
(tonnes) 

generated 

(1989$/t) 

cost  (1989$) 

cost  (1989Vt) 

0 

2 

94.300 

3% 

1% 

$0.00 

$1  396  240 

$29.61 

1  -25 

3 

59  929 

5% 

1% 

$20.29 

$531  022 

$26.58 

26-50 

5 

509  634 

9% 

30% 

$3Z66 

$1  816  385 

$17.82 

>50 

3 

3  968  638 

5% 

52% 

$82.22 

$11  334  856 

$8.57 

Not 
available 

45 

1  245  590 

78% 

16% 

Weighted 

avenges 

Total 

58 

5  876  090 

100% 

100% 

$78.29 

$9  945  627 

$10.25 

54 


Table  26         Waste  management  costs  and  revenues  for  11  municipalities,  1989 


Landfill  site 

Municipality 

1989 

1989 

Total 

1989 

DlfTerence 

Tonnes 

annualized 

collection 

1989 

tipping 

received 

disposal 

costs 

costs 

fee 

(1989) 

cost 

(1989  S/t) 

(1989  $/t) 

(1989  Vt) 

(1989  $/t) 

Lindsay  landfill  site 

Lindsay 

$23.06 

$21.20 

$44.26 

$10.90 

$33.36 

37.000 

Stisieo  landfill  site 

HuntsviUe 

$17.99 

$26.88 

544.87 

$25.00 

$19.87 

14,000 

City  of  Orillia  landfill  sile 

Orillia 

$16.70 

$29.85 

$46.55 

$30.00 

$16.55 

44.000 

Gty  of  Sl  Catharines 

Sl  Catharines 

S43.61 

$29.95 

$73.56 

$0.00 

$73.56 

34.740 

Eastview  Road  SLS 

Guelph 

$1X59 

$30.41 

$43.00 

$48.00 

($5.00) 

198.600 

Landfill  #1  -  Colchester  N. 

Essex 

$20.33 

$33.39 

$53.72 

$27.00 

$26.72 

33.594 

Landfill  #3  -  Maidstone 

Essex 

$21.26 

$33.39 

$54.65 

$26.50 

$28.15 

224.940 

Paris  landfill  site 

Paris 

$54.64 

$33.57 

$88.21 

$25.00 

$63.21 

8.929 

Britannia  SLS 

Mississauga 

$7.15 

$34.89 

$42.04 

$80.00 

($37.96) 

748338 

Brock  West  landfill 

Pickering 

$9.02 

$35.00 

$44.02 

$83.30 

($39.28) 

964,004 

Keele  VaUey  landfill  site 

Maple 

$8.84 

$35.00 

$43.84 

$83.30 

($39.46) 

2.256.296 

Weighted 

$10.03 

$34.46 

$44.50 

$75.98 

Total 

4464,441 

average 

waste 

Sources:  Table  11  and  survey  results. 


Table  26  presents  the  total  costs  and  total  revenues  for  the  collection  and  disposal  of  wastes 
for  11  municipalities.  The  weighted  average  disposal  cost  is  $10  per  tonne  and  the  weighted 
average  collection  cost  is  $34  per  tonne.  These  results  indicate  that  the  cost  of  collection  is 
about  three  times  greater  than  the  cost  of  disposal  of  waste  in  the  Province. 

The  cost  of  disposal  for  landfill  facilities  ranges  between  $7  and  $55  per  tonne.  Landfill 
facilities  receiving  large  amounts  of  waste  have  lower  disposal  costs  than  facilities  accepting 
less  waste.  Conversely,  the  costs  of  collection,  which  vary  between  $21  and  $35  per  tonne, 
are  slightly  higher  in  larger  municipalities  than  in  the  smaller  municipalities. 

Total  waste  management  costs  (collection  and  disposal)  average  about  $45  per  tonne. 

The  tipping  fees  for  the  11  municipalities  vary  between  $11  and  $83  per  tonne  resulting  in  a 
weighted  average  tipping  fee  of  $76  per  tonne.  Tipping  fees  tend  to  increase  as  the  size  of 
landfill  facility  and  municipality  it  serves  increases. 
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The  difference  between  the  unit  costs  for  waste  management  and  tipping  fee  revenue  is  also 
presented  in  Table  26.  A  total  of  seven  municipalities  charge  less  in  tipping  fees  than  the 
costs  of  waste  management  All  three  of  the  municipalities  in  the  greater  Toronto  area  charge 
tipping  fees  in  excess  of  their  respective  waste  management  costs.  The  revenue  generated 
from  a  tipping  fee  need  not  cover  the  cost  of  waste  management.  For  most  municipalities  the 
level  of  the  tipping  fee  is  not  determined  by  the  cost  of  waste  management  (Table  23)  and 
tipping  fees  are  typically  applied  only  to  the  commercial  and  privately  hauled  portion  of  the 
waste  received  by  a  landfill  facility. 

The  average  costs  and  revenues  from  recycling  facilities  are  presented  in  Table  24. 
The  average  gross  cost  for  recycling  facilities  in  the  Province,  including  collection,  is  $159 
per  tonne.  The  simple  average  costs  of  collecting  recyclable  materials  is  $100  per  tonne 
(Table  9).  Revenues  per  tonne  average  $78.  The  net  cost  per  tonne  of  waste  diverted  for 
recycling  is  $81  per  tonne. 
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8    Bringing  costs  and  revenues  into 
balance— user  pay  mechanisms 


The  Ministry  of  the  Environment  has  indicated  that  it  wishes  waste  management  services  to 
be  priced  according  to  "true"  cost  accounting.  This  has  three  potential  effects: 

•  it  ensures  that  the  waste  management  system  is  financially  sustainable, 

•  it  makes  the  distribution  of  the  costs  of  waste  management  more  equitable,  ensuring  that 
those  who  generate  waste  requiring  management  bear  the  cost  of  this  management, 

•  it  gives  the  proper  signal  about  the  value  of  waste  management  services  to  the  users  of 
these  services,  so  that  they  can  make  decisions  that  lead  to  an  economically  efficient 
demand  for  these  services.  In  giving  these  signals  and  enabling  waste  generators  to  better 
recognize  the  real  costs  of  waste  management  they  will  have  an  incentive  to  increase  the 
diversion  of  waste  away  from  landfills  and  incinerators. 

Economic  charges  prompt  generators  to  seek  out  lower  cost  alternatives  to  disposal.  They  also 
encourage  the  development  of  alternatives  which  do  not  currentiy  exist;  the  economic 
incentive  provides  a  development  stimulus  to  generators  and  to  those  who  could  provide  an 
alternative  service  to  generators. 
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While  the  charges  may  prompt  an  increase  in  waste  reduction,  reuse  and  recycling,  not  all  of 
the  changes  will  be  positive.  The  implementation  of  the  system  will  require  resource 
expenditures  and  the  lower  cost  alternatives  which  are  encouraged  may  be  less  preferable  than 
disposal  activities.  For  example,  increased  charges  may  encourage: 

dumping  of  wastes  at  sites  not  approved  for  waste  management'^ 

litter 

burning  of  combustible  garbage  in  backyards,  fireplaces,  etc. 

sewering  of  food  and  related  wastes  (e.g.  through  the  residential  sink) 

contamination  of  the  recycling  stream  (e.g.  increasing  non-recyclable  materials  in  the 
Blue  Box) 

The  extent  to  which  these — rather  than  desirable  reduction,  reuse  and  recycling — take  place, 
depends  in  large  part  upon  generator  attitudes  and  upon  the  nature  and  the  intensity  of 
enforcement.' 

In  assessing  the  likely  impact  of  the  imposition  of  system  changes,  it  is  important  to 
recognize  that  the  effects  arc  likely  to  differ  significantiy,  depending  upon  the  natiu*  of  the 
scheme  implemented  and  the  specific  conditions  in  which  it  is  put  in  place.  For  example, 
economic  charges  are  likely  to  provide  more  of  an  incentive  to  change  behaviour,  where  one 
or  more  of  the  following  are  present: 

Lower  cost  alternatives  are  available,  or  readily  developed 

The  generator  is  well  informed  about  the  alternatives  available 

Existing  waste  disposal  costs  are  high 

Cost  savings  are  an  important  behaviourial  consideration  and  are  highly  valued  (per  dollar 
saved) 

The  charge  is  direct  and  immediate 


Thus,  other  things  equal,  charges  arc  likely  to  have  a  large  impact  in  the  industrial  and 
commercial  sector  where  waste  volumes  are  relatively  large  and  lower  cost  alternatives  exist 


'*       For  example  Scarborough  municipal  officials  have  blamed  higher  charges  at  Metropolitan  Toronto  landfills 
for  increasing  quantities  of  wastes  dumped  in  the  Rouge  Valley.  See  "High  Costs  Blamed  for  Waste  Dumping" 
Toronto  Star,  June  18,  1990. 
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or  arc  easily  developed.  Similarly,  one  can  expect  charges  to  have  some  impact  in  the 
residential  sector  on  generators  who  have  the  blue  box  available  but  have  not  been  motivated 
to  use  it  to  date. 


Criteria  for  assessment 

In  the  following  sections  revenue  generation  mechanisms  are  evaluated  using  the  following 
criteria: 

•  efficiency,  effectiveness  and  equity; 

•  administrative  feasibility;  and 

•  applicability  in  the  Ontario  context. 


Efficiency: 

There  are  two  definitions  of  efficiency  of  potential  relevance.  The  first  is  that  used  in  welfare 
economics,  and  uses  the  Hicks-Kaldor  criterion:  could  the  beneficiaries  of  the  proposed 
changes  compensate  those  who  lose  from  its  implementation?  The  measure  of  the 
compensation  is  expressed  in  dollar  terms  and  the  full  range  of  both  costs  (to  society  and  the 
environment)  and  of  possible  alternatives  is  considered.  If  the  losers  could  be  compensated  by 
the  gainers  (if  the  economic  benefits  exceed  the  costs,  regardless  of  to  whom  they  accrue) 
then  the  measure  is  considered  to  be  efficient.  No  particular  level  of  waste  disposal  reduction 
is  considered  as  an  a  priori  target.  Typically,  this  notion  of  efficiency  has  been  considered  to 
be  closest  to  fulfilment,  when  closest  to  the  outcome  which  theoretically  would  be  achieved 
in  a  free  market  when  full  costing  of  the  impacts  of  all  activities  are  included  (Page  1977: 
162). 

The  second  and  related  definition  of  efficiency  would  use  "least  cost"  as  its  point  of 
departure.  Assuming  a  given  level  of  desired  reduction  in  disposal,  what  is  the  least  cost 
means  of  achieving  it?  Again  the  measure  is  economic  and  the  full  range  of  costs  is 
considered,  but  the  benefit  of  the  postulated  level  of  reduction  is  not  considered. 

In  the  present  study  the  level  of  data  precision  has  not  permitted  a  rigorous  evaluation  on 
either  ground.  Accordingly  the  efficiency  evaluation  is  more  qualitative  and  uses  terms  which 
are  common  to  both  efficiency  concepts. 
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Ejfectiveness'. 

There  are  three  conceptions  of  effectiveness  which  are  relevant  for  the  present  study: 

•  decrease  in  waste  quantities  flowing  to  landfill  and  incineration 

•  decrease  in  quantities  flowing  to  landfill  and  incineration  and  directed  to  preferred 
destinations,  i.e.  legitiinate  reduction,  reuse,  recycling 

•  ability  to  generate  revenue  adequate  to  cover  the  costs  of  waste  management  services. 

While  the  first  concept  is  the  more  frequendy  used,  it  is  the  other  two  concepts  which  arc 
more  relevant.  However,  data  are  scant  on  quantities  of  waste  not  flowing  to  legitimate 
destinations. 

Equity. 

Equity  concerns  the  question  of  who  gains  and  who  loses  from  the  implementation  of 
proposed  measures.  In  particular  equity  considers  how  the  gains  and  losses  correspond  or  not 
to  notions  of  fairness.  There  arc  at  least  two  notions  of  fairness  of  relevance  to  the  present 
study.  The  first  relates  to  the  idea  of  "polluter  pays":  those  who  generate  the  waste  should 
pay  for  its  management  and  disposal.  The  second  pertains  to  matters  of  distribution  of  wealth 
in  society:  measures  which  result  in  a  more  unequal  distribution  of  income  and  wealth 
(regressive)  transgress  on  this  notion. 

Administrative  feasibility  and  applicability  in  the  Ontario  context: 

Administrative  feasibility  and  applicability  in  the  Ontario  context  include  two  issues  of 
concern  regarding  the  use  of  the  identified  mechanisms  in  Ontario.  First,  there  are  the 
implications  of  the  use  of  one  or  more  of  the  mechanisms  in  terms  of  the  required 
adminisffative  time  and  cost.  Second,  there  is  the  question  of  the  extent  to  which  the  use  of 
one  or  more  of  the  mechanisms  requires  structural  changes  to  Ontario's  current  system  of 
solid  waste  management. 


Potential  inconsistencies 

The  implementation  of  die  different  measures  must  be  considered  in  terms  of  die  underlying 
rationale  and  the  possible  conflict  with  other  measures.  For  example,  the  implementation  of  a 
product  tax  scheme,  which  allocates  to  each  product  taxed  the  cost  of  its  ultimate  disposal,  is 
not  conceptually  consistent  with  the  implementation  of  a  user  pay  system  at  the  point  of 
disposal.  This  would  result  in  a  double  charge  to  the  waste  generator:  at  point  of  purchase  and 
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at  point  of  disposal.  This  would  only  be  internally  consistent  if  the  total  costs  were  split 
between  the  two  charges.*^ 


8.1     Internalizing  externalities 

New  facilities  (replacement  costs)  tend  to  internalize  many  of  the  externalities  associated  with 
old  (existing)  facilities.  The  effect  of  recent  regulations  and  planning  requirements  is  to 
internalize  previously  external  costs.  Examples  of  this  include  requirements  for  more  careful 
site  selection,  more  effective  leachate  management  technologies,  compensation  of  persons 
surrounding  sites,  and  operating  procedures  which  minimize  litter  and  odours.  These 
mechanisms  ensiue  that  the  owner  or  operator  of  waste  management  facilities  are  cognizant  of 
the  social  costs  of  waste  management,  and  make  decisions  in  recognition  of  these  costs. 

It  is  also  important  that  externalities  be  internalized  from  the  perspective  of  the  generator  of 
waste.  Efficient  use  of  waste  management  services  requires  that  users  recognize  the  costs  of 
these  services,  and  are  responsible  for  costs  that  their  waste  generation  incurs. 


8.2     Reserves  and  reserve  funds 

True  cost  accounting  can  not  be  realized  without  an  appropriate  financing  mechanism. 
Reserves  and  reserve  funds  provide  a  means  for  generators  to  finance  the  post  closure  and 
replacement  costs  of  the  landfills  that  they  use.  A  reserve  is  money  that  is  set  aside  for  a 
future  specified  use.  Money  earmarked  for  reserves  has  traditionally  been  derived  from  tax 
levies  or  allocated  as  part  of  the  annual  budget.  Contributions  may  also  be  derived  from  user 
surcharges,  importation  taxes,  industry  contributions,  and  community  fund  raising  events. 

Reserves  allow  for  detailed,  long  term  planning  of  financing,  benefitting  the  community  in 
many  ways.  Reserves  ensure  that  the  citizens  receive  service,  even  in  difficult  economic 
rimes.  The  municipality  avoids  placing  undue  hardship  on  taxpayers  in  future  years  by 
annually  setting  aside  a  portion  of  current  revenue.  The  detailed  projection  of  expenditxues 
required  to  establish  a  reserve  heightens  the  awareness  of  both  planners  and  citizens  as  to  the 
true  cost  of  service.  Finally,  sound  long-term  financial  planning  gains  the  respect  of  citizens, 
corporations,  and  governmental  bodies  who  may  be  called  upon  to  contribute  to  future  waste 
management  initiatives. 

The  Municipal  Act  of  Ontario  outiines  three  accounting  methods  which  can  be  used  by 
municipalities  to  earmark  money  for  a  specific  purpose: 


Or  if  there  was  a  lack  of  concern  about  fairness  to  the  generator. 

61 


•  reserves, 

•  obligatory  reserve  funds  and 

discretionary  reserve  funds. 

Generally,  reserves  arc  used  to  provide  for  large  periodic  expenses  which  could  cause  major 
fluctuations  in  budget.  The  most  common  use  of  a  reserve  is  to  replace  large  equipment. 
Reserve  funds  earmark  money  for  specific  expenditures  outside  the  general  operation  of  the 
municipality.  Typical  uses  of  a  reserve  fund  would  be  the  siting  and  construction  of  a  landfill. 
Guidelines  for  the  establishment  and  administration  of  each  type  of  reserve  is  detailed  below. 


8.2.1    Reserves 

A  reserve  is  established  at  the  same  time  as  council  sets  out  its  annual  budget.  A  reserve  is 
created  by  including  in  the  estimates  an  amount  that  is  to  be  designated  as  a  reserve  during 
the  fiscal  year.  A  reserve  may  also  be  created  by  transferring  surplus  funds  that  have  been 
identified  prior  to  the  end  of  the  fiscal  year  to  a  reserve  account.  (In  this  case  an  amending 
bylaw  to  the  estimates  bylaw  is  required  to  segregate  a  specified  amount  from  the  available 
operating  expenses.'*) 

Money  in  a  reserve  must  be  separately  accounted  for  but  need  not  be  put  in  a  special  account. 
Interest  earned  from  invested  reserves  goes  back  into  the  general  revenue  fund  of  the 
municipality  and  does  not  accrue  to  the  reserve. 


The  three  most  common  categories  of  reserves  are: 


Reserve  for  working  fund 

This  type  of  reserve  is  intended  to  alleviate  cash  flow  problems  for  a  municipality  before 
taxes,  subsidies  and  other  revenues  become  available.  By  establishing  a  reserve  for  working 
funds  a  municipality  avoids  the  interest  charges  incurred  in  a  short  term  loan. 

Working  fund  reserves  may  be  required  to  pay  for  the  operating  costs  of  blue  boxes  prior  to 
receipt  of  revenue  from  the  sale  of  collected  materials. 


'*      Refer  to  Section  164  of  The  Municipal  Act 
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Reserve  for  contingencies 

Municipalities  may  sometimes  experience  contingent  liabilities  such  as  lawsuits  and  claims.  A 
reserve  in  anticipation  of  such  liabilities  provides  a  buffer  against  substantial  tax  increases  or 
long  term  debt  necessary  under  those  circumstances. 

Contingency  funds  may  be  required  to  correct  and  compensate  for  occurrences  such  as 
leachate  leakage.  Contingency  money  may  also  be  used  to  compensate  for  the  loss  of 
expected  revenue  from  the  sale  of  blue  box  materials  due  to  a  temporary  market  glut. 


Reserve  for  equipment  replacement 

This  reserve  provides  money  for  the  replacement  of  major  equipment  and  vehicles.  The  fund 
helps  avoid  year  to  year  fluctuations  in  the  costs  of  major  equipment  and  assists 
municipalities  to  finance  such  expenditures. 

Equipment  replacement  reserves  must  address  the  inflating  cost  of  equipment.  Usage  rates 
must  be  revised  annually  to  take  into  account  increasing  usage  or  changing  life  expectancy  or 
obsolescence  of  each  class  of  equipment. 


8.2.2    Obligatory  reserve  funds 

These  are  created  whenever  a  provincial  statute  requires  that  revenue  received  for  special 
purposes  be  segregated  from  the  general  revenues  of  the  municipality.  For  example  the 
Planning  Act  requires  that  all  municipalities  establish  a  special  reserve  fund  for  money 
received  from  the  sale  of  parklands.  Money  in  this  fund  can  only  be  used  for  park  and  other 
public  recreational  facilities. 

A  separate  account  must  be  established  for  an  obligatory  reserve  fund.  All  interest  accrues 
back  into  the  fund.  Appropriate  investments  are  set  out  in  Section  26  of  the  Trustee  Act. 
These  include  bonds,  debentures  and  promissory  notes  of  other  municipalities,  provinces  or 
the  federal  government  Generally,  investments  must  be  relatively  'safe'  and  easily  liquidated. 

Currentiy  there  are  no  obligatory  reserve  funds  for  waste  management  purposes  required  in 
Ontario  regulations.  Future  obligatory  funds  may  be  established  to  compensate  host 
communities. 
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8.2.3    Discretionary  reserve  funds 

Discrerionary  reserve  funds  are  created  when  Council  wishes  to  raise  an  amount  from  current 
revenue  to  finance  a  specific  future  project  for  which  it  has  the  authority  to  spend  money. 

To  create  a  discretionary  reserve  fund,  the  municipal  council  must  pass  a  by-law  which 
defines  the  piuT)ose(s)  for  which  the  fund  may  be  used.'*  Council  can  redefine  the  purpose 
of  the  reserve  fund  only  through  the  passing  of  another  bylaw.'* 

As  in  an  obligatory  reserve  fund  money  must  be  set  aside  in  a  special  account  to  ensvu^e  that 
it  will  not  be  used  for  a  purpose  other  than  the  intended  piupose.  Interest  is  accrued  back  into 
the  discretionary  reserve  fund  account.  Investments  must  comply  with  Section  26  of  the 
Trustee  Act.  The  auditor  is  required  to  repon  on  the  activities  and  positions  of  each  reserve 
fund  in  his  report. 

Discretionary  reserve  funds  can  be  used  for:  landfill  acquisition  expenditures  including  the 
environmental  assessment,  purchase  of  land,  and  landfill  lining  and  leachate  collection 
systems;  insurance  against  accidents  and  injuries  resulting  from  the  landfill;  landfill  post- 
closure  costs;  creation  and  promotion  of  waste  diversion  programs. 


Equity 

The  most  obvious  attribute  of  building  a  reserve  is  that  it  provides  a  mechanism  for  users  of 
the  landfill  to  pay  for  post-closure  and  replacement  costs  of  a  landfill.  In  this  way  present- 
day  users  ensure  landfill  availability  for  future  generations. 

Forcing  present  day  users  to  plan  and  pay  for  future  capacity  is  sometimes  viewed  as  unfair: 
'Why  should  I  pay  for  a  landfill  when  I  may  not  be  aiound  to  use  it?'  However  the  purpose 
of  a  reserve  is  not  to  provide  additional  landfill  capacity,  rather  it  is  to  provide  for  perpetual 
care  and  replacement  capacity. 

The  reserve  fund  mechanism  enables  the  generator  to  pay  for  a  large  expenditure  by 
spreading  the  cost  of  large  expenditures  over  time.  Sudden  large  increases  in  taxes  or 
surcharges  to  pay  for  periodic  capital  expenditures  arc  seen  as  unreasonable,  since  the  public 
is  unprepared. 


"      Refer  to  chapter  302,  Section  165  of  the  Municipal  Act 
'*      Refer  to  part  4,  section  165  of  the  Municipal  Act. 
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Effectiveness 

The  effectiveness  of  reserve  funds  to  discourage  waste  generation  is  largely  dependent  upon 
how  money  for  the  reserve  fund  is  derived.  A  user  pay  mechanism  that  significanUy  increases 
the  cost  of  disposal  to  the  generator  will  encourage  reduction.  A  reserve  fund  will  not  be 
effective  in  reducing  waste  generation  if  the  cost  of  reserve  contributions  are  masked  in  a 
general  tax  increase,  and  is  therefore  hidden  from  the  public. 

In  addition  to  discouraging  generation  of  waste,  reserve  funds  can  be  effective  in  achieving 
diversion  of  waste  from  the  landfill.  Reserve  fund  moneys  have  been  used  to  initiate  recycling 
programs  and  promote  reduction  and  reuse.  Reserve  fund  money  has  also  been  used  as 
contingency  funding  when  plans  don't  proceed  as  anticipated.  For  example,  reserve  money 
can  serve  to  buffer  fluctuating  revenue  as  the  markets  for  blue  box  materials  stabilize. 

The  reserve  fund  mechanism  can  improve  the  accuracy  of  true  cost  accounting.  In  the 
traditional  debit  system,  costs  can  be  hidden  through  the  use  of  development  grants  and 
debentures,  transfer  payments  and  intra-departmental  transfers.  Reserve  funds  better  reflect  the 
true  costs  of  expenditures  because  cost  projections  must  be  clearly  established  before  the  fund 
is  created. 


Efficiency 

The  Regional  Municipality  of  Peel  compared  the  cost  of  waste  management  using  the  reserve 
concept  and  debt  financing  (Anderson  and  Marshall  1981).  The  projection  shows  that  the  total 
costs  of  financing  a  waste  management  program  over  the  20  year  period  would  be  less  using 
a  reserve  fund  than  it  would  be  using  debt  financing. 

Municipalities  may  choose  to  consolidate  their  funds  on  a  county  or  regional  level  since 
generally  the  rate  of  interest  accrual  is  higher  for  larger  funds.  The  cost  of  this  action  to  the 
municipality  is  decreased  autonomy  in  deciding  how  the  money  in  the  fund  is  spent. 

The  sale  of  municipal  bonds  to  pay  for  large  capital  expenditures  may  also  prove  to  be  more 
cost  efficient  than  reserve  fund  financing.  The  sale  of  bonds  is  performance  based  and  may 
yield  better  results  per  dollar  spent  However  bond  financing  does  not  encourage  waste 
reduction  or  diversion  since  revenue  to  pay  back  the  loan  must  be  generated  from  tipping 
fees.  This  of  course  has  the  negative  effect  of  discouraging  the  reduction  of  waste  going  to 
landfill. 

There  are  a  number  of  hidden  advantages  to  reserve  fund  accounting  which  increase  the 
efficiency  of  this  accounting  method.  First,  municipalities  will  often  scramble  to  spend  unused 
budget  at  the  end  of  the  fiscal  year.  Reserve  fund  surpluses  need  not  be  spent  unnecessarily 
since  the  surplus  can  be  carried  over  from  year  to  year.  Such  carry-over  may  not  conflict  with 
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the  advantages  gained  in  zero-based  budgeting,  since  the  use  of  reserve  funds  must  be 
carefully  planned  and  implemented. 

Secondly,  reserve  (funds)  provide  economic  stability.  Shon  term  'crisis  management'  can  be 
replaced  by  long  term  'planned  management'  strategies,  increasing  the  overall  cost 
effectiveness  of  waste  management. 

Finally,  governments  which  demonstrate  a  long-term  ability  to  manage  existing  resources  and 
operations  will  be  in  a  much  better  position  to  negotiate  with  the  Province,  the  federal 
government,  and  industry  for  subsequent  funding.  However  a  decrease  in  net  disposal  costs  to 
the  municipality  (as  a  result  of  grant  money  received)  may  be  passed  on  to  the  generator, 
thereby  discouraging  reduction. 


8.3    Setting  tipping  fees 

Assuming  that  all  of  the  costs  associated  with  waste  management  have  been  identified, 
including  external  social  costs  expressed  as  costs  of  damage,  mitigation  or  compensation,  the 
question  remains  of  how  these  costs  should  be  distributed  over  time. 

Normal  engineering  practice  is  to  identify  the  cost  per  tonne  of  waste  which,  if  charged  over 
the  life  of  the  facility,  would  generate  revenues  adequate  to  cover  the  costs.  In  practice,  this  is 
calculated  by  finding  the  unit  cost  per  tonne  (x)  such  that: 


"    (1+0'  M     (1+/)' 


where:  x  is  the  unit  cost  ($/t) 

Q,  is  the  quantity  of  waste  disposed  of  in  year  t  (tonnes) 
/  is  the  social  discount  rate  (dimensionless) 
Ct  is  the  total  of  all  costs  incurred  in  year  t  ($) 


Rearranging  (1)  yields: 


E 


X   = 


(1+/)' 


tf  (1+0' 
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However,  setting  tipping  fees  for  all  years  equal  to  x,  as  calculated  above,  is  likely  to  create 
an  incentive  for  the  operator  of  a  waste  management  facility  to  encourage  high  rates  of 
disposal  in  the  earlier  years,  since  this  will  maximize  the  net  present  value  of  revenues. 

This  situation  is  directly  comparable  to  the  economics  associated  with  mining,  in  which  the 
mine  operator  will  want  to  mine  as  much  as  possible  early  on  in  the  operating  life  of  the 
mine,  unless  there  is  reason  to  think  that  what  is  being  mined  will  increase  in  value  at  a  rate 
equal  to  or  greater  than  the  social  discoimt  rate  (0- 

Another  way  of  looking  at  this  is  in  relation  to  the  "next"  waste  management  facility,  for 
example  a  landfill.  As  landfill  capacity  is  used  up  today,  the  need  for  the  next  landfill  arrives 
sooner.  Assuming  that  the  existing  landfill  was  chosen  using  a  rational  planning  process,  the 
next  landfill  will  be  more  "expensive"  than  the  current  one,  at  least  in  terms  of  total  social 
cost.  This  becomes  increasingly  significant  as  the  need  for  the  next  landfill  gets  closer 
because  the  additional  future  cost  has  less  and  less  time  over  which  it  can  be  discounted. 

All  of  these  ways  of  looking  at  the  problem  suggest  that  the  cost  of  landfill  should  increase  in 
real  terms  as  the  capacity  of  the  landfill  is  exhausted;  that  tipping  fees  ($/t)  should  not  be 
constant  over  the  life  of  the  facility,  but  should  rise  over  time,  at  the  social  discount  rate." 


8.3.1     Evaluation  of  landfill  tipping  fees  and  related  charges 

Efficiency 

Since  the  landfill  surcharges  are  primarily  a  means  of  financing  the  costs  of  disposal,  their 
efficiency  impact  is  similar  to  that  of  the  user  charge,  to  the  extent  that  they  are  passed  on  to 
the  generator.  Their  effectiveness  is  diminished  if  they  are  not  passed  on  to  the  original  waste 
generator.'* 

Effectiveness 

It  has  already  been  mentioned  that  ripping  fees  are  a  means  of  providing  the  commercial  and 
industrial  sector  with  an  incentive  for  waste  reduction.  When  used  in  combination  with  a  user 
charge  system,  tipping  fees  can  also  provide  a  waste  reduction  incentive  for  municipal 
customers.  Evidence  to  suppon  this  assertion  is  provided  by  the  cause  and  effect  relationship 
between  the  rapid  rise  in  tipping  fees  and  the  ensuing  decrease  in  average  household  waste 
disposal  in  Seattie  (see  section  A.  1.1). 


"  This  is  directly  analogous  to  Hotelling's  rule  for  mineral  exuaction.  (See  Hartwick  &  Olewiler,  1986) 

"  This  does  not  necessarily  mean  that  they  are  ineffective.  For  example,  if  a  municipality  is  faced  with  higher 
tipping  fees,  it  may  adopt  measures  which  encourage  or  require  generators  to  divert  waste  from  disposal. 


67 


Surcharges  applied  to  tipping  fees  provide  an  effective  means  of  generating  revenue  for  the 
funding  of  solid  waste  management  initiatives.  However,  there  is  a  caveat  for  their  use.  It  is 
imponant  that  such  surcharges  be  applied  to  all  landfills  equally,  whether  privately  or  publicly 
owned.  If  surcharges  were  to  be  applied  only  to  public  landfill  sites,  market  forces  would 
cause  an  increase  in  the  tipping  fees  collected  at  privately  owned  sites,  resulting  in  windfall 
profits  for  the  owners  (Shrybman  1989:  81). 

Not  all  owners  of  private  landfills  in  Ontario  are  required  to  establish  reserve  funds  for  site 
closure  and  post-closure  monitoring  (Shrybman  1989:  81). 

Legislating  them  to  do  so,  as  has  been  required  in  New  Jersey  (see  section  A.  1.3),  is  one 
means  of  ensuring  that  the  costs  of  landfill  closure  do  not  end  up  externalised  on  the  public 
sector.*'  It  is  reasonable  that  owners  be  required  to  pay  for  such  a  reserve;  site  closure  is  a 
part  of  the  cost  of  responsibly  running  a  landfill  site. 

The  host  municipality  benefit  fee  (see  sections  5.3.1  and  A.  1.3)  may  be  an  effective  means  of 
encouraging  municipalities  to  site  a  landfill  or  other  solid  waste  management  facility  within 
their  borders.  However,  it  is  likely  that  some  citizens  will  not  consider  the  host  municipality 
benefit  fee  adequate,  for  example,  if  it  is  agreed  upon  by  municipal  officials  not  directiy 
affected  by  the  waste  management  facility. 


Equity 

Tipping  fees  provide  a  means  of  improving  the  equity  of  solid  waste  management  by  ensuring 
that  all  customers  who  use  a  given  landfill  site  are  made  to  share  in  the  costs  of  its  operation. 
Differential  tipping  fee  structures  can  result  in  greater  equity  than  single-fee  structures.  This  is 
because  differential  fee  structures  can  be  adapted  to  suit  the  wide  variety  of  wastes,  with  the 
corresponding  variety  of  disposal  costs,  that  may  be  accepted  at  landfill  sites.  In  this  way 
customers  are  made  to  pay  a  price  that  more  closely  reflects  the  cost  of  dealing  with  the 
specific  waste  that  they  generate. 

For  example,  the  disposal  of  organic  wastes,  which  degrade  overtime  and  are  compactable, 
requires  less  space  (volume)  in  a  landfill  than  construction  and  demolition  wastes,  which  do 
not  degrade  and  are  not  compactable.  A  differential  tipping  fees  can  reflect  the  greater  cost  of 
the  loss  of  volume,  and  ultimately  in  the  life,  of  the  landfill  facility  by  accepting  construction 
and  demolition  wastes. 


"  The  Ministry  can  require  "Financial  Assurance"  before  issuing  a  Certificate  of  Approval. 
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Administrative  feasibility 

Simple  tipping  fees  arc  not  administratively  difficult  to  impose,  but  there  arc  administrative 
costs  involved.  They  require  that  every  landfill  site  be  equipped  with  a  weigh  scale  (it  is 
possible  to  base  tipping  fees  on  an  estimate  of  the  volume  delivered  in  each  truck,  but  this  is 
inaccurate),  a  scale  operator,  and  a  system  for  billing  each  customer.  The  cost  of  providing 
these  services  is  not  significant  for  large  operations,  but  may  be  a  burden  on  smaller 
operations. 

As  the  complexity  of  the  tipping  fee  system  increases,  through  the  addition  of  surcharges  or  a 
differential  fee  structure,  the  administrative  costs  will  increase  commensurately.  The 
application  of  a  variety  of  surcharges,  as  in  the  case  of  New  Jersey  (see  Case  Study  3),  may 
make  their  collection  unnecessarily  complicated.  Requiring  the  collection  of  only  one,  broad 
surcharge  could  be  just  as  effective  for  generating  revenue  for  solid  waste  initiatives,  and 
would  keep  the  administrative  costs  to  landfill  operators  to  a  nainimum. 


Applicability  in  the  Ontario  context 

Tipping  fees  currendy  are  charged  at  most  landfill  sites  in  southern  Ontario.  In  rural  and 
northern  areas,  however,  there  are  still  landfill  sites  that  do  not  collect  tipping  fees.  In  fact, 
some  of  these  sites  do  not  even  have  attendants,  let  alone  weigh  scales.  For  such  sites  ripping 
fees  arc  not  suitable.  For  other  landfills,  where  the  necessary  infrastructure  is  present,  there  is 
no  reason  why  tipping  fees  cannot  be  collected. 

Surcharges  on  tipping  fees  arc  applicable  in  Ontario  and  would  provide  an  excellent  means  of 
funding  rccycling  initiatives  around  the  province.  Such  charges,  if  collected  by  the  province, 
could  be  used,  for  example,  to  fund  rccycling  programs  in  smaller  communities  that  are 
unable  to  finance  them  themselves. 

Differential  fee  structures  arc  also  applicable  in  Ontario.  The  simplest  structure  would  set  one 
fee  for  waste  from  which  recyclable  materials  had  been  removed  and  a  relatively  higher  fee 
for  waste  from  which  recyclable  materials  had  not  been  removed.  This  would  encourage 
private  waste  haulers  to  offer  their  customers  a  recycling  service,  as  well  as  encouraging 
municipalities  to  begin  recycling  programs. 
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8.4     Impacts  of  user  pay  mechanisms 

8.4.1     Evaluation  of  user  charge  systems 

Efficiency 

One  of  the  primary  arguments  in  favour  of  user  charges  is  that,  in  theory,  they  increase  the 
efficiency  of  municipal  solid  waste  management.  This  is  so  because  they  give  waste 
generators  the  option  of  altering  their  waste  collection  service  level  in  order  to  economise  on 
scarce  economic  resources.  In  practice,  however,  the  efficiency  that  is  gained  as  a  result  of 
allowing  customers  to  choose  their  own  level  of  service  may  be  offset  by  the  increased 
administrative  costs  involved  in  implementing  and  running  such  a  system.  The  gains  in 
efficiency  will  be  reduced  further  if  the  imposition  of  user  charges  results  in  an  increase  in 
the  amount  of  illegal  waste  disposal  and  a  corresponding  decrease  in  social  welfare.  This 
reduction  will  be  most  significant  in  densely  populated  areas  where  the  potential  social 
impacts  from  illegal  disposal  are  greatest.  Thus,  it  is  not  clear  a  priori  that  user  charges  will 
result  in  efficiency  gains  in  the  provision  of  solid  waste  management  (Kemper  and  Quigley 
1976:  96-98). 

Empirical  evidence  from  jurisdictions  with  user  charge  systems  such  as  Perkasie, 
Pennsylvania,  indicates  that  (for  pay-by-the-bag  systems  in  small  towns,  at  least)  the  cost  of 
solid  waste  management  services  to  individuals  can  fall  as  a  result  of  the  implementation  of 
user  charges  (See  Appendix  A,  p.  89).  Whether  or  not  increased  social  costs  from  illegal 
dumping  eliminated  the  resulting  efficiency  gain  in  Perkasie  is  unclear.  However,  since  the 
increase  in  this  activity  seems  to  have  been  small  or  negligible,  the  efficiency  loss  is  likely  to 
be  small  as  well.  In  larger  centres,  where  there  may  be  less  chance  of  paying  a  social  or 
economic  penalty  for  illegal  dumping,  the  incidence  of  such  action  and  the  associated  social 
costs  may  be  higher.  Thus,  the  gains  in  efficiency  fix)m  implementing  user  charges  may 
depend  on  the  size  and  social  organisation  of  the  municipality  where  they  are  applied. 

It  should  be  noted  that  the  conceptual  model  developed  by  Miedema  (1983)  rates  the  product 
tax  as  the  most  efficient,  with  user  charges  ranked  second.  However,  this  model  makes 
particular  assumptions  (about  recycling  industry  economies  of  scale  ^or  example)  which 
render  the  results  questionable  for  empirical  application. 


Effectiveness 

There  is  some  disagreement  in  the  literature  as  to  the  waste  reduction  incentive  provided  by 
user  charges.  One  author  claims  that  user  charges  "probably  do  not  substantially  discourage 
waste  generation",  basing  his  assertion  on  a  1979  U.S.  Environmental  Protection  Agency 
report  that  found  no  statistically  significant  relationship  between  user  charges  and  waste 
generation  (Zimmermann  1988:  36).  Another  source  states  that  "the  amount  of  refuse 
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generated  may  not  be  very  responsive  to  changes  in  price"  (Kemper  and  Quigley  1976:  106). 
At  the  opposite  end  of  the  spectrum  are  two  researchers  who,  through  an  analysis  of 
residential  waste  generation  in  a  sample  of  mid-western  towns  in  the  United  States,  have 
developed  a  waste  generation  model  that  indicates  the  imposition  of  user  charges  will  "have  a 
major  [downward]  effect  on  the  quantity  of  refuse  produced"  (Petrovic  and  Jaffee  1978). 

From  the  empirical  evidence,  it  appears  that  user  charges  can  provide  an  incentive  for  waste 
reduction  and  diversion  from  disposal  (See  Appendix  A  and  Research  TViangle  Institute 
1990).  However,  the  data  for  the  two  small  community  studies  are  quite  weak,  the  experience 
is  relatively  short-lived,  and  the  introduction  of  these  programs  is  often  coincident  with  the 
introduction  of  other  programs. 

One  would  expect  the  effectiveness  of  the  systems  to  vary  with  the  level  of  the  user  charge. 
A  substantial  decrease  in  the  subscription  rate  in  Seattie  did  not  occur  until  after  the  large  rate 
increases  in  1986  and  1987  (see  section  A.  1.1,  p.  84).  However,  the  cost  to  households,  even 
after  the  large  rate  increase,  is  still  quite  modest  ($13.55  (1988  USD)  per  nionth,  for  a  113  L 
can),  and  one  must  wonder  how  persistent  these  reductions  will  be,  particularly  given  the 
difficulties  encountered  by  energy  conservation  programs  offering  much  greater  financial 
savings. 

The  effectiveness  of  the  system  may  also  be  affected  by  the  way  in  which  options  are 
presented  to  users.  In  the  variable  rate  system,  in  which  users  subscribe  to  a  can  of  a  certain 
size,  some  users  will  recognize  a  significant  cost  difference  between  the  two  options,  and  will 
choose  a  smaller  container  and  be  "forced"  to  restrain  their  waste  generation.  Others  may 
perceive  the  difference  between  large  and  small  cans  as  inadequate  incentive  to  reduce;  these 
users  may  be  willing  to  pay  a  littie  extra  to  retain  the  option  of  disposing  of  larger  quantities. 
In  pay-by-the  bag  systems,  there  is  no  inherent  limit  on  the  amount  of  waste  disposed  of. 

The  effectiveness  of  user  pay  programs  relies  on  waste  generators  having  some  means  of 
achieving  waste  reduction  and  diversion  from  disposal.  Thus,  any  municipality  that 
implements  a  user  pay  system  in  the  hope  of  reducing  its  solid  waste  disposal  must,  at  the 
same  time,  provide  its  customers  with  alternative  waste  management  options,  such  as 
recycling  and  yard  waste  composting  programs.  That  segment  of  the  population  which 
requires  an  economic  motivation  to  become  involved  in  these  activities,  and  who  finds  the 
level  of  user  charge  implemented  sufficientiy  persuasive,  will  be  induced  to  act  differently. 


Equity 

An  argument  sometimes  presented  against  user  charges  is  that  they  impact  inequitably  on 
low-income  households  (Petrovic  and  Jaffee  1978:  235;  Webb  1985:  21).  There  are  two 
reasons  to  question  this,  however.  First  of  all,  two  sources  (Kemper  and  Quigley  1976:  99; 
Petrovic  and  Jaffee  1978:  235)  have  conducted  analyses  of  residential  waste  generation  in 
separate  parts  of  the  United  States,  and  have  both  found  waste  generation  to  be  a  positive 
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function  of  household  income;  low-income  families  produce  less  waste  than  high-income 
families.  Thus,  since  they  ensure  that  customers  pay  only  for  the  amount  of  waste  they 
produce,  user  charges  represent  a  progressive  means  of  charging  for  municipal  waste 
management. 

Second,  Kemper  and  Quigley  have  found  that,  in  the  United  States,  the  income  elasticity  of 
user  charges  as  a  proportion  of  income  is  less  regressive  than  the  income  elasticity  of 
property  taxes  as  a  proportion  of  income  (Kemper  and  Quigley  1976:  99).  That  is,  as  income 
falls,  user  charges  fall  as  a  proportion  of  income  faster  than  do  property  taxes.  This  is  further 
evidence  that  user  charges  are  a  more  progressive  means  of  funding  solid  waste  management 
than  property  tax  levies. 

The  equity  argument  used  most  often  by  municipalities  to  justify  the  implementation  of  user 
charges  tends  to  focus  on  the  first  concept  only.  User  charges  are  seen  as  the  most  effective 
means  of  ensuring  that  individuals  pay  to  manage  the  amount  of  waste  they  produce.  This 
eliminates  any  possibility  of  the  wasteful  being  subsidised  by  the  thrifty,  and  makes  the  waste 
management  system  as  equitable  as  possible. 

One  other  dimension  of  equity  concerns  the  equal  treatment  of  equals.  Those  in  multiple  unit 
dwellings  are  not  likely  to  benefit  in  the  same  way  that  those  in  single  unit  dwellings  do, 
since  the  schemes  are  very  difficult  to  implement. 


Administrative  feasibility 

The  cost  of  administrating  a  user  charge  system  will  depend  upon  its  type  and  complexity. 
Pay-by-the-bag  systems  potentially  require  limited  amounts  of  administrative  effon,  since  they 
are  not  elaborate  and  do  not  require  external  billing  systems.  Contracting  for  the  production 
and  distribution  of  the  bags  or  tags  and  the  collection  of  the  revenue  from  their  sale  is  all  that 
is  required  to  run  the  system.  Enforcement  costs  should  be  low,  since  collection  crews  need 
only  look  for  an  official  bag  or  tag  to  determine  whether  or  not  to  collect  the  trash.  The 
experiences  of  Perkasie,  and  High  Bridge,  (see  Case  Study  2,  Appendix  A,  p.  73)  prove  that 
such  systems  are  well  within  the  administrative  capabilities  of  small  municipalities. 

A  variable-rate  user  charge  system,  on  the  other  hand,  would  require  quite  a  lot  of 
administrative  time  and  effort.  The  major  requirement  would  be  the  administration  of  the 
customer  billing  system.  If  solid  waste  user  charges  could  be  added  to  existing  utility  billing 
systems,  this  would  greatiy  simplify  the  administration  of  the  user  charge  billing  system. 
Nevenheless,  the  implementation  of  a  variable-rate  system  would  involve  a  significant  start- 
up effon,  and  on-going  effons  to  deal  with  requests  for  service  level  changes  and  the  addition 
of  new  customers  to  the  system.  While  the  level  of  administration  that  variable-rate  systems 
requires  is  not  so  onerous  as  to  make  them  impossible  to  run,  it  is  likely  that  many  smaller 
municipalities  in  Ontario  would  not  have  sufficient  administrative  capacity  to  run  such  a 
program. 
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Applicability  in  the  Ontario  context 

User  charges  could  be  implemented  for  municipal  waste  management  in  Ontario,  and  have 
been  considered  by  some  municipalities,  including  Ottawa  and  Metropolitan  Toronto. 
Peterborough  has  announced  that  it  intends  to  proceed  with  a  user  pay  system.  To  do  so 
would  simply  require  replacement  of  the  existing  allocation  of  property  taxes  to  solid  waste 
management  with  the  funds  collected  from  a  pay-by-the-bag  or  variable-rate  system.  The 
Canadian  Institute  for  Environmental  Law  and  Policy  argues  that  the  legal  authority  for  such 
a  regime  appears  to  be  available  under  Sections  210(83)  and  210(86)  of  the  Ontario 
Municipal  Act  (Shrybman  1989:  42). 

In  practice,  evidence  suggests  that  it  may  be  difficult  to  convince  the  public  to  accept  a  user 
charge  system.  When  the  Regional  Municipality  of  Ottawa-Carleton  proposed  implementing  a 
pay-by-the-bag  system,  the  public  and  media  outcry  was  loud  and  hostile  (see  for  example 
Gordon  1987;  Clark  1987;  Usher  1987).  Similar  negative  reactions  regarding  Metro  Toronto's 
discussions  of  user  charges  have  come  from  some  Metro  residents  (see  for  example  Sommers- 
Brown  1989). 


8.5     Product  disposal  taxes  and  deposit  charges 

8.5.1     Evaluation  of  product  disposal  taxes  and  deposit  charges 

Efficiency 

Miedema  undertook  an  analysis  which  provides  quantitative  evidence  of  the  efficiency  (and 
effectiveness)  of  disposal  taxes  for  reducing  waste  production.  He  found  that,  in  his  simplified 
economy,  disposal  taxes  result  not  only  in  decreased  source  waste  production,  but  increased 
recycling  rates  as  well.  Disposal  taxes  were  nearly  uniformly  superior  to  user  charges, 
recycling  subsidies  and  litter  taxes  in  achieving  these  results  (Miedema  1983).  No  examples 
of  the  effectiveness  of  disposal  taxes  in  practice  were  found. 

In  theory  then,  the  intemalisation  of  disposal  costs  into  product  prices  should  result  in 
efficiency  gains.  In  practice,  however,  the  administrative  costs  of  implementing  and  collecting 
disposal  taxes  and  deposits  are  likely  to  be  high.  For  example,  recovering  beverage  containers 
using  a  deposit  system  is  estimated  to  cost  1.8  to  3.3  times  as  much  per  container  as 
recovering  tiiese  containers  through  a  curb-side  blue  box  program  (Shaffer  and  VHB  1990: 
67). 

Disposal  taxes  will  result  in  higher  prices  for  those  products  to  which  they  are  applied.  Thus, 
tiiere  may  be  a  corresponding  loss  in  consumers'  real  income,  resulting  in  a  decrease  in  social 
welfare  and  further  efficiency  losses.  However,  if  the  disposal  taxes  result  in  a  reduction  in 
waste  generation,  then  social  welfare  will  increase,  both  because  of  lowered  costs  of 
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managing  solid  waste  and  the  social  benefits  of  a  less  polluted  environment  (Webb  1985:  24), 
Through  an  economic  modelling  of  a  simplified  economy,  in  which  only  one  product  is 
produced  and  littering  is  not  allowed,  Miedema  has  shown  that  real  income  (and  therefore 
social  welfare)  may  be  increased  through  the  use  of  product  disposal  taxes,  particularly  if  the 
tax  is  equal  to  the  marginal  cost  of  waste  collection  and  disposal  (Miedema  1983). 


Effectiveness 

Unfonunately,  disposal  taxes  do  not  provide  an  incentive  for  individuals  to  recycle  their 
waste.  Deposit  charges,  on  the  other  hand,  provide  a  direct  financial  incentive  for  recycling. 
Thus,  for  products  that  are  desirable  to  prevent  from  reaching  the  solid  waste  stream  (because 
of  toxicity,  for  example),  deposit  charges  are  more  appropriate  than  disposal  taxes. 
Saskatchewan's  deposit  system  for  aluminum  and  PET  beverage  containers  (see  Section  5.4.1) 
has  been  reasonably  successful  at  diverting  these  products  from  the  solid  waste  stream.  In 
theory,  a  ciu-bside  recycling  program  may  be  able  to  achieve  similar  results  with  less  income 
and  opponunity  cost  effects  on  consumers;  in  practice,  the  effectiveness  of  deposit  systems  is 
consistently  higher  (Shaffer  and  VHB  1990). 

British  Columbia  Ministry  of  the  Environment  (1988)  in  its  review  of  deposits  found  them  to 
be  the  most  effective  of  all  measures  both  with  respect  to  diversion  to  reuse  and  recycling 
(Ontario  beer  containers  have  consistentiy  achieved  return  rates  over  90  per  cent  as  have 
Becker's  milk  containers)  and  in  avoidance  of  litter.^ 


Equity 

Disposal  taxes  and  deposit  charges  should  result  in  a  more  equitable  distribution  of  the  costs 
of  solid  waste  management  because  they  ensure  that  consumers  are  made  to  bear  the  costs  of 
disposing  of  the  products  that  tiiey  purchase.  Unfortunately,  disposal  taxes  may  impact 
regressively  on  low-income  families  (Webb  1985:  25).  This  drawback  can  be  relatively  easily 
dealt  with  through  the  provision  of  an  income  tax  credit,  however.  Deposit  charges  may  also 
have  negative  real  income  effects — they  require  tiiat  cash  be  tied  up  in  a  non-useful  form — 
which  are  not  so  simply  mitigated. 


"      In  Michigan,  for  example  beverage  container  litter  decreased  from  583  containers  per  mUe  to  44  containers 
per  mile,  following  the  introduction  of  deposit  legislation  (British  Columbia  Ministry  of  Environment  1988:33). 
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Administrative  feasibility 

Government  agencies  are  well  used  to  the  collection  of  taxes.  There  arc  administrative  costs 
associated  with  their  collection,  but  relative  to  their  potential  for  revenue  generation,  these 
costs  are  not  likely  to  be  significant.  However,  the  private  sector  will  incur  added 
administrative  costs  as  a  result  of  collecting  another  tax.  In  order  to  keep  the  administrative 
costs  to  the  private  sector  low,  the  tax  structure  should  be  made  as  simple  as  possible. 

Deposit  charges  also  have  administrative  costs.  If  retailers  are  made  to  collect  the  deposit  and 
refund  it  on  the  product's  return,  then  they  will  bear  the  brunt  of  these  costs,  as  well  as  the 
added  costs  of  handling  the  returned  products.  If  deposit  charges  were  imposed  on  a  wide 
range  of  products,  the  costs  to  retailers  could  be  quite  large.  One  way  to  avoid  burdening 
retailers  with  the  extra  costs  of  running  deposit  systems,  is  to  provide  central  depots  where  a 
wide  variety  of  products  could  be  returned  for  deposit  refunds.  This  would  have  the  added 
advantage  of  streamlining  the  recycling  process.  Alternatively,  retailers  could  be  given  a 
handling  charge  for  each  product  they  accept  back  from  consumers. 


Applicability  in  the  Ontario  context 

Disposal  taxes  and  deposit  systems  are  already  in  use  for  some  products  in  Ontario.  Disposal 
taxes  have  been  placed  on  tires  and  liquor  and  wine  botties.  Both  have  proven  effective 
means  of  raising  revenue,^*  and  require  the  user  of  the  product  to  bear  the  disposal  costs. 
However,  there  is  no  information  to  assess  the  extent  to  which  these  taxes  have  lead  to  a 
reduction  in  the  amount  of  waste  going  to  landfill. 

Deposits  are  applied  to  beer  botties  and  cans,  refillable  soft-drink  botties,  and  milk  jugs. 
Where  these  deposits  are  applied,  return  rates  are  very  high.  Deposits  could  be  extended  to 
other  products  that  it  is  considered  desirable  to  keep  out  of  the  waste  stream,  whether  because 
they  could  be  reused  (e.g.  refillable  botties),  recycled  (e.g.  white  goods)  or  require  special 
treatment  or  disposal  (e.g.  tires,  batteries  and  other  hazardous  wastes). 


Revenue  from  both  these  taxes  goes  into  general  revenue. 
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8.6    Summary  of  cost  and  revenue  balancing 

An  objective  of  the  Ministry  of  the  Environment  is  to  have  waste  management  services  priced 
according  to  "true"  cost  accounting.  The  imposition  of  economic  charges  that  cover  the  cost 
of  waste  management  will  also  effect  the  type  of  waste  management  system  used  by  waste 
generators.  The  application  of  the  principles  of  "true"  cost  accounting  to  waste  management 
revenue  generating  mechanisms  requires  the  "internalizing"  of  costs  associated  with  waste 
management  that  previously  were  paid  from  other  revenue  generating  sources. 

A  number  of  revenue  generating  mechanisms  exist  which  can  be  implemented  to  ensure  waste 
management  services  are  priced  according  to  "tine"  cost  accounting  principles: 

•  reserves  and  reserve  funds; 

•  tipping  fees; 

•  user  charges;  and 

•  product  disposal  taxes  and  deposit  charges. 

Reserves  and  reserve  funds  are  a  financial  mechanism  which  provides  a  means  for  generators 
to  finance  the  post  closure  and  replacement  costs  or  other  specific  costs  associated  with  the 
operation  of  a  waste  management  facility.  The  advantage  of  a  reserve  fund  is  that  revenues 
are  collected  to  cover  future  costs  resulting  from  the  current  use  of  waste  management 
facilities.  Future  waste  generators  are  then  not  burdened  with  costs  resulting  from  current  use 
and  current  users  are  paying  a  cost  which  more  accurately  reflects  their  use  of  the  facility. 

The  Province  requires  that  municipalities  establish  certain  reserve  funds  such  as  money 
received  from  the  sale  of  parkland  and  each  municipality  can  create  its  own  reserve  funds  for 
land  acquisition  and  site  selection  or  environmental  assessment. 

Tipping  fees  are  charges  applied  on  a  unit  basis  to  waste  received  at  a  waste  management 
facility.  Tipping  fees  should  include  all  internal  and  external  social  costs  of  waste 
management.  Although  a  tipping  fee  can  be  set  to  account  for  all  waste  management  costs 
over  tiie  life  of  a  facility,  the  level  at  which  the  tipping  fee  should  be  applied  over  time  is 
difficult  to  assess.  If  the  tipping  fee  is  set  too  low,  high  initial  rates  of  waste  disposal  from 
generators  will  result  and  the  capacity  of  the  landfill  facility  will  decrease  quickly.  In  future 
years  the  tipping  fee  will  be  set  at  higher  rates  to  discourage  disposal.  The  result  may  be 
future  generators  paying  an  unfair  portion  of  the  total  waste  management  costs  and  the  loss  of 
landfill  capacity  filled  with  types  of  waste  that  could  be  divened  elsewhere. 

Surcharges  can  be  added  to  tipping  fees  to  cover  the  costs  of  other  waste  management 
activities  such  as  recycling  programs.  Tipping  fees  may  also  take  the  form  of  differential  fees 
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where  wastes  that  take  up  less  volume,  degrade  more  easily  or  are  less  toxic  are  charged  a 
lower  tipping  fee. 

Tipping  fees  are  currently  charged  at  a  number  of  sites  in  southern  Ontario.  Most  rural  and 
northern  communities  do  not  charge  tipping  fees. 

User  charges  are  fees  imposed  directiy  on  the  waste  generator.  Typically,  user  charges  take 
the  form  of  a  pay-by-the-bag  or  variable-rate  system.  The  advantage  of  user  charges  is  that 
each  generator  pays  for  the  amount  of  waste  they  generate  and  that  user  charges  are  an 
incentive  for  generators  to  produce  less  waste.  However,  user  charges  result  in  increased 
administrative  costs  and  inequities  since  lower  income  groups  may  be  impacted  unfairly  by 
paying  a  larger  portion  of  their  income  for  waste  management  services  while  generating  the 
same  or  less  waste  than  higher  income  groups. 

In  Ontario  user  charges  have  been  considered  in  a  number  of  jurisdictions  but  the  public  in 
has  opposed  the  implementation  of  any  user  charge  system  in  the  Province. 

Product  disposal  taxes  and  deposit  charges  are  fees  applied  directly  to  products  and  cover  the 
costs  of  disposal.  The  cost  of  disposal  is  internalised  into  the  price  of  the  product.  The 
imposition  of  product  disposal  taxes  or  deposit  charges  results  in  a  reduction  of  the  amount  of 
waste  going  to  disposal.  The  administrative  cost  of  such  measures  is  high  and  product 
disposal  taxes  provide  no  incentive  to  recycle  waste  materials. 

Disposal  taxes  and  deposit  charges  are  applied  in  Ontario  on  selected  items:  tires;  liquor  and 
wine  botties;  beer  bottles  and  cans;  and  re-fillable  glass  pop  botties. 

The  selection  of  the  type  of  or  combination  of  economic  incentives  used  to  generate  revenues 
depends  on  the  waste  management  strategy  planners'  select.  Each  revenue  generating 
mechanism  has  strengths  and  weaknesses  which  must  be  evaluated  against  a  set  of  criteria 
based  on  the  objectives  of  the  waste  management  strategy.  Criteria  often  used  in  evaluating 
revenue  generating  options  include:  efficiency,  effectiveness  and  equity;  administrative 
feasibility;  and  applicability  of  the  measure. 
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9    Conclusions  and  recommendations 


9.1     Conclusions 

1.  Most  facilities  have  very  limited  information  about  how  much  waste  management  is 
costing  them,  and  how  these  costs  are  distributed.  There  are  several  existing  data 
collection  requirements  or  efforts,  but  none  are  comprehensive. 

Many  recent  waste  management  sites  are  required  to  provide  annual  reports  outlining, 
among  other  things,  waste  quantities  received  and  waste  quantities  shipped  off-site  as  a 
condition  of  their  provisional  certificate  of  approval.  Extending  this  requirement  to  all 
sites  could  be  done  by  amending  all  provisional  certificates,  or  by  regulation. 

The  Ministry  of  Municipal  Affairs  collects  data  from  municipalities  on  their  waste 
management  costs.  However,  there  are  no  corresponding  waste  quantity  data  for  these 
costs;  the  split  of  these  costs  between  originating  sector,  and  waste  management  site,  for 
example,  is  not  reponed.  In  addition,  there  is  some  uncertainty  about  what  costs  are 
included  and  how. 

The  Ministry  has  under  way  a  number  of  initiatives  that  will  help  address  these  data 
deficiencies,  including  plans  for  a  "Waste  Diversion  Information  System",  and 
establishment  of  standardized  accounting  frameworks  for  estimating  waste  management 
costs. 

2.  Landfill,  the  predominant  technology  for  waste  management  in  Ontario,  is  relatively 
inexpensive  ($12  per  tonne  for  disposal  and  $34  per  tonne  for  collection).  Although  costs 
are  high  at  very  small  facilities,  these  account  for  a  small  percentage  of  the  total  waste 
volume.  Incineration  is  quite  a  bit  more  expensive  than  landfill  at  50  per  tonne  for 
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disposal.  Recycling,  not  including  avoided  landfill  costs  and  environmental  benefits  from 
lower  resource  use,  costs  about  $181  per  tonne  on  average  for  collection  and  processing. 

3.  The  external  social  costs  of  landfill  have  not  been  extensively  studied.  However,  studies 
of  property  value  impacts,  willing  host  agreements,  and  costs  of  remediation  programs, 
suggest  that  these  external  costs  are  quite  modest.  The  same  is  true  for  incinerators. 
External  social  costs  of  recycling  facilities  are  largely  unknown,  as  is  the  magnitude  of 
the  benefits  associated  with  recycling. 

4.  New  landfills  will  be  significantly  more  expensive  than  existing  landfills,  in  part  because 
of  requirements  to  avoid  or  internalize  external  social  costs.  However,  the  costs  are  still 
quite  modest  (in  the  order  of  $40  per  tonne  for  disposal,  more  for  small  landfills). 
Provincial  policy  is  that  new  incinerators  will  not  be  approved.  However  if  this  policy  is 
revised,  new  incinerators  could  be  expected  to  be  considerably  more  expensive  than 
landfills  (>$60  per  tonne).  Recycling  operations  arc  sufficientiy  new  that  average  costs 
are  typical  of  replacement  costs. 

5.  There  are  a  wide  variety  of  mechanisms  available  for  generating  revenue  to  pay  for  waste 
management  services.  The  predominant  methods  used  in  Ontario  are  general  municipal 
revenues,  tipping  fees  for  ICI  and  out-of-jurisdiction  waste,  and  sale  of  recyclable 
materials.  Other  jurisdictions  have  made  use  of  pay-by-the-bag  or  variable  rate  user 
charge  systems,  tipping  fee  surcharges  and  disposal  taxes.  All  of  these  could  be  used  in 
Ontario. 

6.  In  1989,  no  waste  management  facility  recovered  its  costs  through  sales  of  services; 
Metropolitan  Toronto  expects  that  tipping  fees  will  cover  all  its  waste  management  costs 
in  1991.  Although  the  largest  facilities  have  tipping  fees  that  are  larger  than  their  costs, 
these  fees  only  are  levied  on  some  of  the  waste.  Recycling  facilities,  which  have  the 
highest  per  tonne  cost,  have  the  smallest  fraction  of  their  costs  covered  by  their 
revenue — less  than  half. 

7.  Bringing  costs  and  revenues  into  balance,  while  promoting  diversion  from  disposal,  has 
two  components:  internalizing  costs  that  are  now  external,  and  adjusting  revenue 
generation  mechanisms  so  that  generators  of  waste  have  incentives  to  reduce  disposal  (i.e. 
user  pay  mechanisms).  Mechanisms  that  can  help  achieve  these  objectives  include 
requiring  facility  operators  to  establish  reserve  funds  for  post-closure  care  and 
contingencies,  introducing  user-pay  schemes  such  as  pay-by-the-bag  for  those  generators 
served  by  general  municipal  collection,  increasing  tipping  fees  where  they  are  non- 
existent or  lower  than  costs,  or  that  apply  to  wastes  that  are  better  managed  differentiy 
(e.g.  higher  fees  for  loads  with  high  contents  of  recyclable  materials)  and  extending  the 
coverage  of  product  disposal  taxes  and  deposit  charges.  For  some  of  these  (e.g.  deposit 
charges),  one  must  trade-off  effectiveness  and  cost;  for  others  their  effectiveness  is  not 
well  understood  (e.g.  residential  user  charges). 
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9.2     Recommendations 

1.  Enabling  facility  operators  and  users,  both  municipalities  and  waste  generators,  to 
understand  the  costs  of  waste  management  will  be  an  important  component  in  achieving 
the  goals  of  waste  diversion  and  financial  sustainability.  Efforts  should  be  made  to  ensure 
that  any  new  initiatives,  and  existing  data  collection  programs  are  consistent,  and  together 
provide  the  kinds  of  data  required  for  effective  management  and  planning. 

2.  The  external  social  costs  (and  benefits)  of  recycling  arc  the  least  understood  external  cost. 
An  analysis  of  these  would  be  an  important  aid  in  evaluating  the  economic  trade-offs 
between  recycling  and  other  social  priorities  for  public  funds. 

3.  A  modest  tipping  fee  surcharge  on  existing  landfill  and  incineration  facilities  should  be 
levied  to  offset  external  social  costs.  At  least  part  of  this  surcharge  should  be  placed  in  a 
reserve  to  deal  with  closure  and  post-closure  care. 

4.  New  revenue  generation  mechanisms  should  be  introduced  to  make  the  waste 
management  system  more  economically  efficient.  Before  widespread  introduction,  it 
would  be  desirable  to  assess  the  effectiveness,  and  impacts  (economic  and  other)  of  new 
revenue  generation  mechanisms  such  as  pay-by-the-bag  systems.  Pioneer  or  pilot 
programs  should  be  encouraged  to  implement  monitoring  programs  that  will  enable  the 
programs  to  be  evaluated. 

5.  Where  landfill  tipping  fees  are  lower  than  average  costs,  or  where  there  are  no  tipping 
fees,  such  fees  should  be  instituted  that  are  sufficientiy  high  to  cover  the  cost  of  waste 
management.  Special  collection  and  monitoring  methods  will  need  to  be  developed  for 
small  landfills  that  do  not  have  full-time  supervision. 
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Appendix  A     Economic  nnechanisms  to 
encourage  disposal 
reduction 


MOE  is  committed  to  diverting  "to  constructive  uses  25  per  cent  of  its  household  and 
commercial-industrial  waste  by  1992  and  50  per  cent  by  the  year  2000."  One  of  its  ten-part 
program  of  activities  initiated  in  support  of  this  commitment  was  to  evaluate  the  potential 
impact  of  changes  in  Ontario's  current  method  of  revenue  generation  for  municipal  solid 
waste  disposal. 

In  Ontario,  most  municipalities  generate  revenues  for  solid  waste  disposal  through  the 
property  tax  system.  In  many  municipalities  this  is  supplemented  by  charges  at  the  disposal 
site  (tipping  fees)  to  commercial  and  industrial  users  and  sometimes  as  well  to  householders 
tipping  refuse  at  the  disposal  site. 

It  has  been  suggested  that  a  change  in  the  method  of  revenue  generation  might  help  the 
province  to  meet  its  diversion  goals.  If  direct  charges  for  disposal  were  substituted  for  the 
current  method  of  financing  through  tax  revenues,  total  quantities  of  waste  disposal  could 
decrease.  In  particular,  charging  the  cost  of  waste  management  directly  to  the  generator,  will 
encourage  generators  to  seek  and  use  alternatives  to  waste  disposal. 

An  additional  potential  benefit  of  such  a  change  in  revenue  generation  mechanisms  is 
improved  equity  in  waste  management  financing.  To  die  extent  that  the  new  system  would 
require  those  who  generate  the  waste  to  pay  for  its  disposal,  the  change  could  result  in 
improved  fairness  over  the  present  system,  since  high  volume  generators  would  not  be 
subsidized  by  low  volume  generators.  This  is  consistent  with  the  Ministry's  second  goal  of 
implementing  "true"  cost  accounting. 


MOE  Press  Release,  March  10,  1989. 
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This  report  describes  efforts  that  have  been  undertaken,  mainly  in  the  United  States,  toward 
developing  and  implementing  alternatives  to  general  taxation  funding  for  municipal  waste 
management.  The  study  specifically  focuses  on  means  of  generating  revenue  that  provide 
financial  incentives  for  waste  reduction. 

The  report  is  divided  into  three  sections.  The  first  provides  a  detailed  description  of  the 
workings  of  the  mechanisms  identified  and  provides  examples  of  their  use  in  practice.  The 
second  contains  three  case  studies  of  alternative  funding  programs  that  have  been  carried  out 
in  the  United  States.  The  third  contains  an  analysis  of  the  efficiency,  effectiveness,  equity, 
administrative  feasibility,  and  applicability  in  Ontario  of  each  of  the  identified  mechanisms. 
Note  tiiat,  unless  otherwise  stated,  all  monetary  figures  quoted  in  this  report  are  in  1990  U.S. 
dollars. 


A.1    Case  studies 

This  section  outlines  three  case  studies  of  jurisdictions  that  have  implemented  one  or  more  of 
the  funding  mechanisms  outlined  in  Chapter  5. 


A.  1.1    Case  study  1  -  Innovative  funding  mechanisms  in  Seattle,  Washington 

Seattie  is  the  most  advanced  city  in  North  America  in  terms  of  its  approach  to  solid  waste 
management.  Many  of  the  revenue  generating  mechanisms  discussed  above  are  used,  in  one 
way  or  another,  in  Seattie 's  solid  waste  management  program. 


Historical  background  to  waste  management  in  Seattle 

There  are  three  historical  features  of  solid  waste  management  in  Seattle  that  arc  important  to 
be  aware  of.  The  first  of  these  is  that  Seattie  has  had  a  user  pay  system  for  residential  solid 
waste  management  in  place  since  1961.  In  that  year  Seattle's  Solid  Waste  Utility  (SWU)  was 
formed,  as  a  division  of  the  City's  Department  of  Engineering,  to  deal  with  the  provision  of 
waste  collection  and  disposal  for  City  residents.  The  SWU  is  funded  almost  entirely  from  user 
charges  (which  are  included  in  residents'  utility  bills)  for  the  collection  and  disposal  of 
residential  wastes;  it  receives  no  funding  from  the  general  tax  levy  (City  of  Seattie  1989: 
109). 

Originally  the  mandate  of  the  SWU  was  merely  to  see  that  residential  wastes  were  collected 
and  disposed  of  in  an  efficient,  cost-effective  manner.  In  recent  years,  however,  with  the  rise 
in  awareness  of  die  need  for  source  waste  reduction,  die  SWU's  mandate  has  been  expanded 
to  include  waste  reduction  and  recycling  programs  as  well  (City  of  Seattie  1989:  95). 
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The  second  historical  feature  of  importance  is  Seattle's  long  history  of  contracting  with 
private  firms  for  the  collection  of  residential  waste.  This  is  still  the  case  today.  Two  firms  are 
currently  contracted  by  the  SWU  to  collect  and  dispose  of  residential  waste,  with  the  current 
contracts  running  from  January  1,  1989  to  March  31,  1996.  In  order  to  increase  competition 
between  firms  vying  for  the  residential  waste  collection  contracts,  the  SWU  has  divided 
Seattle  into  three  waste  management  sectors.  Requests  for  proposals  for  two  collection 
contracts  are  offered  to  potential  haulers  and  the  lowest  bidder  receives  two  of  the  three 
sectors  (City  of  Seattie  1989:  53). 

Finally,  it  is  important  to  note  that  private  organisations,  both  for-profit  and  non-profit  have 
been  involved  in  recycling  in  Seattle  for  quite  some  time.  In  1987,  25  per  cent  of  Seattle's 
solid  waste  was  recycled  by  these  private  organisations  (City  of  Seattle  1989:  4). 

Development  of  an  integrated  solid  waste  management  plan 

In  the  mid-1980s  Seattle  experienced  two  crises  that  shocked  the  City  into  taking  action  on 
solid  waste  management  issues.  The  first  crisis  involved  the  closure  of  both  of  the  City's 
landfills,  within  three  years  of  each  other,  because  of  the  discovery  of  severe  environmental 
hazards  associated  with  these  sites.  With  nowhere  else  to  put  its  garbage,  Seattle  was  forced 
into  quick  negotiations  for  landfill  space  with  the  neighbouring  county.  The  results  of  the 
negotiation  were,  not  surprisingly,  not  in  Seattle's  favour,  and  resulted  in  the  second  crisis:  an 
increase  of  82  per  cent  (to  $13.55  (1988  USD)  per  month  for  the  weekly  collection  of  one 
113  L  container)  in  the  cost  to  residents  for  the  management  of  their  wastes.  With  the 
impetus  provided  by  these  unpleasant  events,  the  City  embarked  on  a  two  year  process  to 
develop  a  new  solid  waste  management  plan  (Gale  1988). 

In  August,  1989,  the  City  of  Seattle  released  a  document  outlining  its  plan,  entitled  On  the 
Road  to  Recovery:  Seattle's  Integrated  Solid  Waste  Management  Plan  (City  of  Seattle  1989). 
This  document  defines  Seattle's  waste  management  plan  for  the  period  1989-2010  and  the 
means  by  which  the  City  intends  to  meet  waste  reduction  goals  of  40  per  cent  by  1991,  50 
per  cent  by  1993  and  60  per  cent  by  1998.  These  are  ambitious  goals  and  a  concerted  effon 
in  the  areas  of  public  education,  recycling  and  reduction,  and  regulation  will  be  required  to 
realise  them.  Seattle  is  convinced,  however,  that  such  goals  are  reasonable  and  has  embarked 
on  a  well  organised  campaign  to  reach  them.  One  of  the  key  factors  in  its  campaign  is  the  use 
of  a  wide  variety  of  solid  waste  funding  mechanisms  that  will  provide  people  with  financial 
incentives  for  waste  reduction.  The  next  two  sections  deal  with  these  mechanisms. 
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Variable-rate  user  charges  in  Seattle 

For  the  first  twenty  years  of  its  operation,  the  SWU  charged  its  customers  a  flat-rate  for  the 
collection  and  disposal  of  their  solid  waste.  This  system  provided  no  direct  financial  incentive 
for  waste  reduction,  since  the  charge  was  independent  of  the  amount  of  waste  placed  out  for 
collection. 

In  an  effort  to  give  residents  a  direct  financial  incentive  for  waste  reduction,  the  SWU 
decided  in  1981  to  implement  a  variable-rate  system  for  its  residential  customers.  Customers 
were  given  the  option  of  choosing  the  number  of  containers  of  waste  they  would  set  out  each 
week,  and  were  charged  based  on  this  service  level. 

Throughout  the  early  part  of  the  1980s,  the  variable-rate  system  did  not  have  a  significant 
effect  on  residential  waste  generation.  It  is  felt  that  this  was  because  the  charges  were  too 
low.  Customers  did  not  consider  the  effort  involved  in  waste  reduction  to  be  worth  the  small 
savings  to  be  realised  through  lowering  their  service  level.  However,  when  the  82  per  cent 
increase  in  rates  occurred  in  1987,  a  large  number  of  households  reduced  their  subscription 
levels  in  order  to  avoid  the  impact  of  the  cost  increases  (Gale  1988). 

In  fact,  between  1981  and  1988  the  average  number  of  containers  subscribed  to  by  single- 
family  customers  fell  from  3.4  to  1.4,  a  decrease  of  59  per  cent  (City  of  Seattle  1989:  110) 
(single-family  residences  make  up  90.4  per  cent  of  SWU  customers  [Seattle  Engineering 
Department  1989]).  Further,  from  1987  to  1988,  the  mass  of  residential  waste  that  Seattle  had 
to  dispose  of  in  landfills  fell  by  10  per  cent  (City  of  Seattle  1989:  65).  These  two  facts 
provide  strong,  empirical  evidence  of  the  incentive  for  waste  reduction  that  variable-rate 
systems  can  provide.  However,  the  fact  that  the  variable-rate  system  was  not  effective  until 
the  large  rate  increase  took  place  is  evidence  that  there  may  be  a  threshold  below  which  this 
incentive  for  waste  reduction  is  ineffective. 

The  system  structure  and  rates  were  revised  in  1989.  Part  of  the  process  of  designing  Seattle's 
new  solid  waste  management  plan  was  a  revision  of  the  container-rate  structure,  as  the 
existing  rate  structure  was  found  to  be  inadequate  in  two  major  ways.  First,  the  smallest 
container  allowed,  113  L  (the  size  of  a  regular  trash  can)  was  found  to  be  larger  than  some 
customers  needed.  Second,  the  differential  of  five  dollars  between  service  levels  was  felt  to 
provide  an  insufficient  incentive  for  waste  reduction.  Seattle  also  wanted  to  expand  the  range 
of  waste  management  options  available  to  customers  and  distribute  costs  more  evenly  over  the 
range  of  services  provided  (City  of  Seattle  1989:  110). 

Based  on  these  considerations,  several  alterations  to  the  variable-rate  structure  were  made.  It 
was  decided  that  a  mini-can  (72  L)  service  would  be  offered  to  those  customers  who 
requested  it;  the  rate  differential  between  levels  of  service  would  be  increased  from  five  to 
nine  dollars;  and  those  customers  requesting  backyard  service  would  be  forced  to  pay  a  40 
per  cent  premium  to  offset  the  higher  cost  of  providing  this  service  and  encourage  customers 
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2to  choose  curbside  service.  A  comparison  between  the  new  and  old  rate  structures  is  shown 
on  Table  A-1  (City  of  SeatUe  1989:  111). 


Table  A-1       City  of  Seattle  monthly  residential  rates 

Container  Size 

1988         1989 
Rates       Rates 

Backyard 
Collection 

Mini-Can  (72  L) 

N/A    $10.70 

N/A 

One-Can  (113  L) 

$13.55      $13.75 

$19.25 

Two-Can  (226  L) 

$18.55      $22.75 

$31.85 

Three-Can  (339  L) 

$23.55      $31.75 

$44.45 

Customers  owning  their  own  home  are  able  to  choose  their  level  of  waste  collection  from 
those  listed  above  and,  therefore,  have  direct  control  over  the  monthly  waste  bill.  The  large 
differential  between  service  levels  presents  a  strong  incentive  for  home-owners  to  reduce  their 
waste  production  in  order  to  save  money.  Unfortunately,  the  service  that  rented 
accommodations  receive  is  determined  by  the  owner,  not  the  tenants.  Thus,  the  incentive  for 
waste  reduction  supplied  by  the  variable-rate  system  may  be  diluted  somewhat  for  those  who 
live  in  rented  accommodations,  unless  the  landlord  is  cooperative  and  agrees  to  pass  any 
savings  from  a  lower  subscription  level  back  to  the  tenants  (City  of  Seattle  1989:  115).  This 
may  be  possible  in  smaller  apartment  buildings,  but  is  not  likely  to  occur  in  larger  buildings. 

Service  level  enforcement: 

In  the  past,  attempts  to  ensure  that  customers  were  not  placing  more  than  their  allowed 
number  of  containers  out  for  collection  were  not  extensive.  Crews  did  not  carry  lists  of 
customer  subscription  levels  and  typically  collected  four  containers  at  any  one  stop.  Surveys 
have  indicated  that  between  14  and  22  per  cent  of  customers  regularly  violated  their 
subscription  level.  To  solve  this  problem,  customers  are  provided  under  the  new  system  with 
standard  containers,  appropriate  to  their  subscription  level,  by  the  firm  contracted  to  collect 
their  waste.  This  system  greatly  simplifies  service  level  enforcement,  since  crews  simply  do 
not  collect  waste  that  is  not  placed  out  in  a  proper  container  (City  of  Seattle  1989:  107). 

Zero-can  customers: 

From  1981  until  1988,  the  SWU  allowed  customers  who  could  prove  they  produced  no  waste 
that  needed  to  be  collected  by  the  regular  municipal  collection  crews  to  qualify  as  zero-can 
customers.  These  customers  were  charged  a  very  low  monthly  fee  for  the  small  amount  of 
waste  that  they  were  allowed  to  self-haul  to  transfer  stations. 
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The  utility  found  that  the  costs  of  enforcing  zero-can  regulations  were  too  high  and  that  many 
customers  who  claimed  to  be  "zero-canners"  were  in  fact  violating  the  rules  of  the  system.  In 
short,  the  system  caused  "no  end  of  problems"  (Stevenson,  personal  communication).  Thus, 
the  decision  was  made  to  stop  qualifying  zero-can  customers  at  the  end  of  1988.  The  new 
mini-can  service  is  considered  to  be  a  more  realistic  and  enforceable  system  (Royer  1988). 


Other  funding  mechanisms  used  by  Seattle 

As  well  as  tiie  revision  of  the  container-rate  structiire,  Seattle's  solid  waste  management  plan 
includes  the  implementation  of  a  number  of  other  fmancial  mechanisms  intended  to  provide 
individuals  with  incentives  for  waste  reduction,  or  to  distribute  the  costs  of  solid  waste 
management  more  evenly. 

Trash  tags: 

Under  tiie  old  system,  customers  could  not  dispose  of  occasional  extra  bags  of  waste  without 
placing  more  than  their  allowed  number  of  containers  out  for  collection.  To  solve  this 
problem,  the  SWU  developed  "Trash  Tags".  These  arc  tags  that  customers  can  purchase  for 
$5  USD  at  several  local  convenience  stores  and  supermarkets.  The  tags  can  be  affixed  to  any 
extra  bag  of  trash  up  to  27  kg  of  waste,  and  the  bag  can  then  be  placed  out  for  regular 
collection.  Trash  Tags  represent  an  innovative  combination  of  variable-rate  and  pay-by-the- 
bag  user  pay  systems,  which  demonstrates  how  these  systems  may  be  more  effectively  used  in 
combination  with  one  another,  rather  than  in  isolation. 

Bulky  item  pick-up: 

Bulky  items,  such  as  furniture  and  white  goods,  are  collected  on-call  for  a  fee  of  $15  USD. 
Customers  simply  call  the  SWU  to  make  an  appointment  for  the  pick-up  and  the  $15  USD 
charge  is  added  to  their  next  monthly  bill.  By  charging  for  the  collection  and  disposal  of 
bulky  items,  those  who  generate  the  waste  are  made  to  pay  a  price  that  more  realistically 
reflects  the  costs  involved  in  dealing  with  the  disposal  of  these  items.  There  is  also  an 
incentive  created  for  individuals  to  avoid  the  fee  by  donating  or  reselling  the  item.  Of  course, 
there  is  also  the  chance  that  people  will  avoid  the  fee  by  illegally  dumping  these  items. 

The  SWU  reports  that  reliable  data  on  illegal  dumping  are  not  available,  but  that  "some 
additional  problems  have  been  experienced  during  the  period  of  rapidly  rising  rates"  (City  of 
Seattie  1989:  106).  One  effort  taken  by  the  SWU  to  reduce  the  amount  of  illegal  dumping  is 
known  as  "Spring  Clean",  a  week  during  which  free  pick-up  and  disposal  of  litter,  rubbish 
and  bulky  goods  is  offered.  The  SWU  also  helps  to  fund  a  group  known  as  the  Conservation 
Corps,  which  collects  this  same  group  of  items  from  neighbourhoods  during  the  spring, 
summer  and  fall. 
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Yard  waste  collection: 

Source  separation  of  yard  waste  from  residential  solid  waste  became  mandatory  in  1989. 
Backyard  composting  of  this  waste  is  encouraged  by  the  SWU  and  it  has  set  up  a  program  to 
train  6000  residents  in  the  technique.  For  those  who  do  not  wish  to  compost  in  their  own 
yards,  the  SWU  offers  two  reduced-rate  means  for  disposing  of  yard  wastes.  First,  customers 
may  request  weekly  or  biweekly  curbside  collection  of  yard  waste.  The  fee  for  this  service  is 
held  to  a  modest  $2  USD  per  month,  for  which  up  to  twenty  27  kg  bundles  of  yard  waste  will 
be  collected  each  month.  The  alternative  is  to  self-haul  yard  waste  to  one  of  the  City's 
transfer  stations,  where  the  customer  is  charged  $4  USD  per  trip,  as  opposed  to  $5  USD  per 
trip  for  regular  residential  waste.  Either  way,  the  fee  structure  is  intended  to  create  a  financial 
incentive  for  the  soiux^e  separation  of  yard  wastes. 

The  yard  waste  program  has  been  extremely  successful.  The  combination  of  curbside  and  self- 
hauled  wastes  was  46  per  cent  higher  in  1989  than  the  SWU  predicted,  and  represented  73 
per  cent  of  the  1998  goal.  The  curbside  program  was  particulary  successful,  reaching  93  per 
cent  of  the  1998  goal  in  its  first  year,  self-haul  was  not  as  popular,  reaching  only  55  per  cent 
of  the  1998  goal.  The  SWU  feels  that  the  success  of  the  program  may  be  a  result  of  its  quick 
start-up,  low  cost,  and  convenience  (Bagby  1990a). 

Diversion  credits  for  apartment  recycling: 

The  SWU  began  its  own  ciu-bside  recycling  program  in  1988,  with  two  firms  contracted  to 
collect  newspaper,  mixed  paper,  cardboard,  glass,  tin  cans  and  aluminum.  The  program  is 
voluntary,  free  of  charge,  and  provided  to  single  through  four-family  residences  (City  of 
Seattie  1989:   33).  The  most  recent  statistics  available  indicate  that  77.2  per  cent  of  eligible 
households  are  participating  in  the  program  (Bagby  1990b). 

For  obvious  reasons,  the  system  of  curbside  recycling  that  Seattle  has  implemented  for  homes 
and  small  housing  units  cannot  be  applied  to  residents  of  apartment  buildings.  Therefore,  to 
encourage  private  recycling  firms  to  collect  recyclable  materials  from  apartment  buildings,  the 
SWU  began  in  1989  to  offer  waste  diversion  credits  to  any  recycling  firm  willing  to  serve 
apartment  buildings.  Under  the  system,  a  credit  of  $35  USD  is  paid  for  every  ton  of  recyclable 
materials  diverted  from  apartment  building  waste  streams. 

The  diversion  credit  system  was  not  successful  in  attracting  firms  to  apartment  recycling;  only 
one,  small  firm  applied  to  the  program.  Therefore,  the  SWU  is  now  negotiating  with  the  firms 
that  provide  curbside  recyclable  collection  to  provide  an  apartment  recycling  program  as  well 
(City  of  Seattle  1989:  35). 

Surtax  on  commercial  waste  haulers: 

There  is  a  business  tax  in  Seattle,  known  as  the  City  Business  and  Operation  tax,  that  is 
levied  against,  among  other  businesses,  the  haulers  of  commercial  solid  waste.  The  surtax 

* 
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collected  on  this  is  intended  as  a  method  of  recovering  revenue  from  the  commercial  sector 
for  its  share  of  the  costs  of  closing  the  City's  landfills.  The  surtax  has  been  collected  since 
1986  and  was  expected  to  generate  $3  miUion  (1989  USD)  during  1989  (City  of  Seattle  1989: 
115). 

Weight-based  charges: 

In  the  future,  the  SWU  hopes  to  be  able  to  charge  its  customers  on  the  basis  of  the  weight, 
rather  than  the  volume,  of  trash  that  they  place  out  for  collection.  It  envisages  a  system  that 
will  use  bar-coded  trash  containers  in  conjunction  with  trucks  equipped  with  electronic  scales. 
Each  container  will  be  automatically  weighed  and  the  weight  recorded  in  the  customer's 
account  for  subsequent  billing  (City  of  Seattle  1989:  92).  Such  a  system  would  take  care  of 
the  problems  of  charging  equitably  for  compacted  waste  and  extra  containers,  and  would  be 
fairer  since  customers  would  not  have  to  pay  for  container  volume  they  were  not  using  (City 
of  Seattie  1989:  115). 


Commercial  waste  management  in  Seattle 

The  management  of  commercial  and  industrial  waste  does  not  currently  fall  under  the  control 
of  the  SWU.  Rather,  this  waste  is  collected  and  disposed  of  by  private  firms  that  are  licensed 
by  the  Washington  Utilities  and  Transportation  Commission  (WUTC).  This  arrangement 
severely  Umits  the  SWU's  ability  to  encourage  commercial  waste  generators  to  reduce  and 
recycle  their  waste. 

Under  an  existing  law,  Seattie  has  the  right  to  take  authority  for  the  management  of  any 
waste  generated  within  its  borders,  including  commercial  waste.  If  the  SWU  feels  that  under 
the  existing  arrangement  the  private  hauling  firms  and  commercial  generators  are  not 
contributing  adequately  towards  meeting  Seattie's  waste  reduction  targets,  then  the  City  may 
choose  to  extend  its  control  to  the  management  of  commercial  as  well  as  residential  waste.  In 
the  meantime,  the  SWU  has  set  the  following  objectives  for  itself  in  order  to  encourage  the 
commercial  sector  to  reduce  its  waste  generation: 

•  see  that  the  WUTC  sets  the  commercial  rate  structure  so  as  to  encourage  business  and 
industry  to  reduce  and  recycle  their  waste  (so  far,  SWU  has  been  successful  in  lobbying 
the  state  legislature  to  pass  legislation  requiring  the  WUTC  to  do  so); 

•  see  that  all  private  waste  haulers  who  serve  commercial  customers  provide  them  with 
recyclable  materials  collection; 

•  educate  the  commercial  sector  as  to  the  waste  reduction  and  recycling  options  open  to  it, 
and  to  the  potential  for  saving  money  through  waste  reduction  (City  of  Seattie  1989:  58- 
61). 
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A.1.2    Case  study  2  -  A  study  of  two  pay-by-the-bag  user  charge  systems 


Pay-by-the-bag  user  charges  in  Perkasie,  Pennsylvania 

Perkasie  is  a  small  town  of  approximately  6500  residents,  40  km  north  of  Philadelphia.  The 
town,  in  compliance  with  a  state  law,  began  a  voluntary  curbside  recycling  program  at  the 
beginning  of  1988.  Perkasie's  pay-by-the-bag  system,  which  was  implemented  at  the  same 
time,  was  seen  as  a  way  of  providing  residents  with  a  financial  incentive  to  participate  in  the 
recycling  program.  Prior  to  the  implementation  of  this  system,  customers  served  by  the 
municipality  were  charged  a  flat-rate  of  $120  per  year  (1987  USD)  for  waste  collection  and 
disposal,  which  was  scheduled  to  rise  to  $145  USD  per  year  in  1988  (Borough  of  Perkasie 
1988).  Over  its  two  years  of  operation,  the  pay-by-ûie-bag  system  has  been  revenue  neutral 
(Becker  and  Fosbenner  1990),  it  has  not  been  a  source  of  additional  revenue  for  the  town. 

Perkasie  residents,  under  the  new  system,  must  place  their  trash  out  for  collection  in  an 
official  municipal  bag  with  a  recycling  logo  printed  on  its  side.  The  bags,  available  at  local 
stores  and  the  Borough  offices,  come  in  9  kg  and  18  kg  sizes,  which  sell  for  $0.80  and  $1.50 
USD  respectively.  Approximately  90  per  cent  of  the  bags  sold  are  of  the  large  size  (Good 
1989). 

Based  on  a  comparison  of  the  average  quantities  of  waste  disposed  of  from  1985  to  1987  with 
the  quantity  disposed  of  during  1988,  Perkasie  experienced  a  59  per  cent  reduction  in  waste 
sent  to  landfill  after  the  implementation  of  the  recycling  and  pay-by-the-bag  systems.  The 
quantity  of  recyclable  material  collected  during  1988  accounts  for  a  28  per  cent  reduction, 
leaving  31  per  cent  to  be  accounted  for  by  the  following: 

•  commercial  customers  opting  out  of  Perkasie's  new  system  in  favour  of  a  private  waste 
hauler, 

changes  in  consumer  habits  resulting  in  less  waste  generation; 

•  separate  collection  of  yard  waste  during  the  fall  of  1988; 

•  burning  and  otherwise  illegally  disposing  of  waste;  and 

export  of  waste  to  other  municipalities  (Good  1989). 

At  least  52  commercial  customers  (representing  79  household  equivalents)  opted  out  of 
municipal  collection  in  1988,  accounting  for  a  minimum  reduction  of  3.1  per  cent  in  disposed 
waste.  Cases  of  residents  burning  some  of  their  waste  and  using  private  dumpsters  to  dispose 
of  their  wastes  have  been  reported,  but  there  are  no  data  available  for  the  contribution  of 
these  practices  to  the  overall  waste  reduction  (Good  1989).  Likely,  the  separate  collection  of 
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yard  wastes,  which  contribute  significantly  to  solid  waste  levels  in  the  spring  and  fall, 
accounts  for  a  large  portion  of  the  remaining  waste  reduction. 

It  is  not  possible  from  the  data  received  from  Perkasie  Borough  to  assess  the  effectiveness  of 
the  pay-by-the-bag  system  at  encouraging  residents  to  participate  in  the  recycling  program. 
However,  a  28  per  cent  reduction  in  waste  in  the  first  year  of  a  recycling  program  is  a 
significant  achievement  compared  with  the  sorts  of  rates  achieved  in  similar  programs  in 
Ontario.  It  is  likely  that  the  financial  incentive  of  the  pay-by-the-bag  system  contributed  to 
this  success. 

Certainly,  the  system  has  improved  the  equity  of  Pericasie's  municipal  waste  collection.  One 
elderly  man  reported  producing  only  one  bag  of  trash  every  six  weeks,  resulting  in  his  paying 
only  $14  (1988  USD)  in  1988  for  waste  collection,  as  opposed  to  the  $145  he  would  have  had 
to  pay  under  the  previous  flat-rate  system  (Paul  1989). 

In  a  resident  survey  conducted  after  one  year  of  operation,  89  per  cent  of  the  respondents  (42 
per  cent  of  residents  responded)  felt  the  program  was  good,  and  79  per  cent  felt  that  it  saved 
them  money.  Half  of  the  families  with  6  or  more  members  found  the  system  to  be  more 
expensive,  as  is  to  be  expected  given  that  their  relatively  large  waste  output  is  no  longer 
subsidised  by  the  rest  of  the  community  (Borough  of  Perkasie  1988). 


Pay-by-the-bag  user  charges  in  High  Bridge,  N.J. 

High  Bridge  is  a  small  town  of  approximately  4(XX)  residents  that  began  what  has  become  a 
very  successful  pay-by-the-bag  user  charge  system  in  1988. 

Prior  to  1988,  residents  of  High  Bridge  were  charged  a  quarterly  flat-rate  for  their  waste 
collection.  In  1987  this  fee  was  $92.50  (1987  USD),  or  $370  per  year.  Town  council  found 
this  system  to  be  unfair  because  of  its  subsidisation  of  high-volume  waste  producers.  This 
was  seen  as  particularly  unfair  to  the  town's  low  and  fixed-income  residents.  To  deal  with 
this  inequity  council  decided  to  adopt  a  pay-by-the-bag  system. 

Under  the  new  system,  residents  are  charged  a  yearly  fee  of  $200  USD,  which  allows  them  to 
place  one  113  L  bag  or  container  of  waste  out  each  week.  In  mid-December,  the  Borough 
office  mails  52  official  stickers  to  each  household.  One  of  these  stickers  must  be  affixed  to 
any  bag  or  container  placed  out  for  collection.  Households  that  require  more  than  one  sticker 
per  week  must  order  them  in  lots  of  10  ($16.50  USD)  from  the  Borough  Hall.  High  Bridge 
decided  to  use  stickers,  rather  than  official  bags,  for  its  system  because  of  the  relatively  lower 
costs  of  purchasing  and  handling  stickers. 
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Bulky  items  arc  also  collected  through  the  program,  with  each  household  allowed  to  place 
two  such  items  out  each  week.  One  sticker  must  be  affixed  for  every  11  kg  of  waste.  A  chart 
is  supplied  to  residents  to  simplify  the  estimation  of  sticker  requirements. 

Although  the  town's  original  reason  for  implementing  the  program  was  not  specifically  to 
provide  an  incentive  for  waste  reduction,  the  program  has  certainly  had  this  effect;  it  created 
such  a  surge  in  recycling  that  the  charity  groups,  who  had  for  years  been  taking  care  of  all 
the  town's  collection  of  recyclable  materials,  were  unable  to  deal  with  the  increased  volume. 
The  town  was  forced  to  implement  a  municipal  recycling  program  of  its  own  to  deal  with  the 
excess.  The  Borough  Clerk  spoke  of  several  instances  of  increased  waste  reduction  after  the 
implementation  of  the  program.  A  local  family  of  ten,  for  instance,  has  become  so 
enthusiastic  about  recycling  that  they  have  been  able  to  limit  themselves  to  2  bags  of  garbage 
per  week.  As  well,  the  local  Goodwill  Charity  has  reported  an  increase  in  donations  since  the 
implementation  of  the  pay-by-the-bag  system  (Knapp,  personal  communication).^^ 

In  1988,  waste  disposal  in  High  Bridge  was  down  24  per  cent  over  1987  levels. 
Unfortunately,  the  town's  market  for  recyclable  mixed  paper  and  magazines  disappeared  after 
1988,  so  waste  disposal  in  1989  was  only  15  per  cent  below  1987  levels.  High  Bridge  is 
currently  looking  for  markets  for  other  recyclable  materials,  in  the  hopes  that  this  figure  can 
be  raised  once  again  (Knapp,  personal  communication). 

Small  commercial  generators  in  the  town  can  also  participate  in  the  system,  if  their  waste 
production  is  low  enough.  Otherwise,  they  must  register  for  dumpster  service.  This  service 
has  become  very  expensive  in  the  last  few  years,  as  a  result  of  large  increases  in  the  tipping 
fees  the  town  pays.  At  least  one  local  business,  a  liquor  store,  has  begun  to  recycle  its 
cardboard  waste  in  an  effort  to  avoid  the  impact  of  the  cost  increase  (Knapp,  personal 
communication). 

Unfortunately,  High  Bridge's  user  charge  system  has  the  same  drawback  as  does  Seattle's. 
That  is,  it  is  landlords,  not  tenants,  who  pay  the  costs  of  waste  disposal  for  rental  units.  Thus, 
the  waste  reduction  incentive  for  those  who  live  in  rented  accommodations  is  relatively  weak. 
This  is  not  a  serious  problem  in  High  Bridge,  however,  because  the  town  has  only  two,  small 
apartment  buildings. 

High  Bridge  did  not  experience  an  increase  in  illegal  waste  dumping  after  the  program's 
implementation.  This  is  felt  to  be  a  result  of  the  town's  small  size  and  the  resulting  risk  of 
bringing  social  stigma  on  one's  self  through  such  action  (Knapp,  personal  communication). 

In  all.  High  Bridge's  experience  with  its  pay-by-the-bag  system  has  been  very  positive,  and 
the  town  residents  are  very  satisfied.  The  program  provides  clear  evidence  that  user  charge 


"  Municipal  officials  in  other  jurisdictions  indicated  that  they  are  encouraging  donations  of  usable  goods  to 
charitable  organisations,  but  were  not  aware  of  any  evidence  of  increased  donations. 
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systems,  when  combined  with  public  support,  can  provide  an  excellent  incentive  for  waste 
reduction,  as  well  as  improving  the  equity  of  waste  management  services. 


A.  1.3    Case  study  3  -  Tipping  fee  surcharges  in  New  Jersey 

New  Jersey  has  a  long  history  of  collecting  surcharges  on  tipping  fees,  dating  back  to  1970  in 
some  cases.  The  state  collects  a  wide  variety  of  surcharges,  which  are  typically  redistributed 
to  counties,  municipalities  and  private  business  to  fund  programs  dealing  with  solid  waste 
management.  The  purpose  of  this  case  study  is  not  to  demonstrate  the  effectiveness  of 
surcharges  as  a  means  of  providing  a  waste  reduction  incentive.  Rather,  it  is  intended  to  show 
the  wide  range  of  purposes  to  which  surcharges  can  be  put. 

Solid  waste  services  tax 

Currently  this  surcharge  is  set  at  $0.75  USD  per  ton  of  waste  accepted.  The  enacting 
legislation  allows  for  the  surcharge  to  rise  $0.05  per  year,  with  no  sunset  date. 

The  Solid  Waste  Services  Tax  is  collected  by  the  state  and  paid  in  the  form  of  grants  directly 
back  to  New  Jersey's  21  counties.  The  funds  are  to  be  used  by  the  counties  to  fund  programs 
under  their  solid  waste  management  plans.  (Each  county  is  required  to  file  an  official  solid 
waste  management  plan  with  the  state.)  The  amount  paid  back  to  each  county  is  a  function  of 
the  quantity  of  waste  generated  in  that  county. 


Solid  waste  recycling  tax 

This  surcharge  is  currently  set  at  $1.50  USD  per  ton  of  waste  accepted. 

The  Solid  Waste  Recycling  Tax  is  collected  by  the  state.  Most  of  the  revenue  collected  is 
paid  directly  back  to  counties  and  municipalities  as  grants  to  fund  recycling  programs.  The 
grants  are  based  on  the  quantity  of  recycled  materials  collected  by  the  county  or  municipality. 
Some  of  the  funds  collected  from  the  surcharge  are  used  for  low  interest  (prime  rate  minus  3 
per  cent)  loans  to  the  private  sector.  Loans  of  $50  OCX)  to  $500  000  USD  are  paid  to  those 
firms  engaged  in  recycling  programs,  as  well  as  to  firms  that  use  recycled  materials  in  their 
production  processes.  The  recycling  tax  is  also  used  to  subsidise  a  tax  write-off  allowed  to 
firms  that  purchase  equipment  to  be  used  for  recycling. 
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Resource  recovery  investment  tax 

This  surcharge  is  currently  set  at  $4.00  USD  per  ton  of  waste  accepted  and  is  capped  at  this 
level  until  1996.  At  that  time,  a  decision  will  be  made  as  to  whether  or  not  to  continue  with 
the  tax. 

The  Resource  Recovery  and  Investment  Tax  is  collected  by  the  state  and  paid  directiy  back  to 
counties  based  upon  the  size  of  their  tipping  fee.  Counties  are  only  entitled  to  these  funds  if 
they  can  show  that  they  are  in  compliance  with  their  own  solid  waste  management  plan.  The 
funds  are  to  be  used  to  offset  the  higher  costs  of  sending  wastes  to  resource  recovery  facilities 
(energy  from  waste  facilities),  as  well  as  to  fund  planning  and  construction  of  sanitary 
landfills. 


Solid  waste  importation  tax 

This  surcharge  is  currently  set  at  $8.00  USD  per  ton  of  waste  accepted.  The  enacting 
legislation  allows  for  the  surcharge  to  rise  $2  per  year  to  a  maximum  of  $  1 8  USD  per  ton  by 
1996.  At  that  time  a  decision  will  be  made  whether  or  not  the  surcharge  should  be  continued. 

The  Solid  Waste  Importation  Tax  is  imposed  on  all  out-of -district  waste  accepted  for  disposal 
at  a  landfill.  The  landfill  operator  pays  the  tax  and  passes  the  cost  on  to  the  generator.  The 
high  level  of  this  surcharge  is  intended  to  provide  a  strong  incentive  for  counties  to  deal  with 
their  wastes  within  their  own  boundaries.  The  result  of  the  tax  is  that  approximately  50-60  per 
cent  of  New  Jersey  solid  waste  is  now  shipped  out  of  state  for  disposal  (where  the  tax  is  not 
applied.  The  revenue  generated  from  the  Solid  Waste  Imp.  don  Tax  are  dispensed  with  the 
funds  collected  from  the  Resource  Recovery  Investment  Tax. 


Sanitary  landfill  closure  and  contingency  act 

This  act  requires  the  collection  of  a  $0.50  USD  per  ton  surcharge  for  the  state,  as  well  as 
requiring  the  operators  of  landfills  to  place  in  escrow  $1  USD  per  ton  as  a  fund  to  cover  the 
costs  of  site  closure  and  30-year  post-closure  monitoring. 

The  surcharge  collected  under  this  act  is  placed  by  the  state  into  a  contingency  fund  from 
which  money  may  be  withdrawn  to  pay  for  any  damage  -  environmental  or  health  -  that  may 
occur  as  a  result  of  the  operation  or  closure  of  landfills.  The  fund  contains  approximately  $48 
million  USD  and  has  paid  out  about  $15.5  million  USD  in  claims.  Considering  the  potential 
damage  that  landfills  pose,  both  to  human  health  and  the  environment,  the  fund  does  not 
contain  a  lot  of  money  (Datsey,  personal  communication). 

The  funds  held  in  escrow  for  landfill  closure  and  monitoring  amount  to  approximately  $100 
million  USD.  There  arc  currendy  152  landfills  operating  in  New  Jersey.  The  escrow  funds 
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represent  only  a  small  amount  of  what  will  be  required  to  pay  the  full  costs  of  closure  and 
monitoring  of  these  sites  (Datsey,  personal  communication). 


Host  community  benefits  program 

This  program  requires  that  the  operator  of  any  kind  of  solid  waste  management  facility  pay  a 
minimum  of  $0.50  USD  per  ton  of  waste  accepted  to  the  host  municipality.  The  fee  has  no 
maximum  level  and  is  negotiated  directly  between  the  municipality  and  the  operator.  Some 
communities  have  been  able  to  negotiate  as  much  as  $6.50  USD  per  ton.  Funds  collected 
through  the  program  may  be  used  essentially  as  the  municipality  sees  fit  (Datsey,  personal 
communication). 
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Appendix  B      Reserve  funds 


B.I     Examples  of  reserve  fund  financing 


A  number  of  municipalities  use  reserve  funds  to  finance  some  of  their  waste  management 
projects.  Most  municipalities  regard  their  reserve  (fund)  programs  as  successful  and  their 
accountants  were  quite  willing  to  discuss  their  implementation.  The  experiences  of  five 
jurisdictions  in  Ontario  and  the  State  of  New  Jersey  are  summarized  below.  New  Jersey  is 
included  because  it  has  legislated  a  number  of  reserve  funds  and  uses  various  funding 
mechanisms. 


B.1.1    Windsor-Essex 

The  County  of  Essex  Windsor  has  three  waste  management  related  funds,  all  derived  from 
tipping  fee  surcharges.  The  Landfill  Operations  Division  has  established  two  reserve  funds  to 
be  used  for  landfill  related  purposes  only.  The  Waste  Management  Committee  has  established 
a  reserve  which  is  to  be  used  for  other  waste  management  activities. 

The  Landfill  Operations  Division  administers  the  Capital  Trust  Fund  and  the  Perpetual  Care 
Fund  on  behalf  of  the  21  municipalities  in  Essex-Windsor.  There  are  two  reasons  for  this 
practice.  First,  though  the  county  is  not  legally  responsible  for  the  waste  management  of  the 
constituent  municipaUties  it  has  traditionally  assumed  that  responsibility.  Secondly,  interest 
accrual  is  larger  when  the  region  holds  money  for  all  municipalities  than  when  municipalities 
invest  smaller  amounts  independentiy.  The  Municipalities  have  the  option  of  contributing  to 
these  two  funds.  All  municipalities  have  chosen  to  contribute  to  the  Capital  Trust  Fund. 
However  one  municipality  has  chosen  to  establish  a  loosely-defmed  independent  reserve  fund 
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to  cover  perpetual  care  as  well  as  other  expenses  incurred  by  landfills  within  its  jurisdiction. 
This  municipality  feels  the  increased  autonomy  in  deciding  how  the  money  is  spent  justifies 
the  decreased  rate  of  interest  accrual.^ 

The  per  ton  surcharge  levied  by  the  county  varies  at  each  of  the  landfills.  Surcharges  are  in 
the  area  of  $1.50  to  $2.50  for  the  Capital  Trust  Fund  and  $3.00  to  $5.00  for  the  Perpetual 
Care  Fund.  In  most  cases  the  amount  of  the  surcharge  is  determined  by  taking  an  estiimate  of 
operating  costs  and  adding  some  figure  within  those  ranges  that  will  result  in  a  tipping  fee 
rounded  to  an  even  number.  In  the  case  of  one  landfill  hcM/cwet,  the  surcharges  arc 
predetermined  regardless  of  the  resultant  tipping  fee. 

The  surcharge  for  the  Waste  Management  Committee  reserve  has  increased  from  $3.50  in 
1988  to  $9.50  in  1990.  This  method  of  funding  has  proven  unsuitable  for  two  reasons:  First, 
contributions  to  the  reserve  fund  have  been  decreasing  as  an  increasing  amount  of  waste  is 
diverted  from  the  landfill.  Secondly,  the  surcharge  has  made  Essex- Windsor's  tipping  fee 
uncompetitive  with  respect  to  private  landfills  in  adjacent  counties.  Since  there  is  no 
regulation  forcing  industries  in  Essex- Wmdsor  to  dispose  of  their  waste  in  Essex- Wmdsor 
landfills,  the  municipality  must  keep  its  tipping  fee  low  to  remain  competitive.  ConsequenUy, 
the  reserve  fund  surcharge  must  remain  low  and  the  money  collected  in  the  reserve  fund  may 
not  be  able  to  cover  projected  expenses. 

Essex- Windsor  has  also  experienced  cash  flow  problems  with  their  reserve.  Billing  problems 
last  year  forced  the  borrowing  of  fiinding  for  the  reserve  from  the  county  treasury  to  pay  for 
programs  in  the  interim.  The  interest  charges  were  over  $100,000,  taking  up  a  significant 
portion  of  the  reserve  Windsor-Essex  had. 


B.1.2    Regional  Municipality  of  Waterloo 

This  municipality  has  an  equipment  reserve  and  a  Waste  Management  Capital  Reserve  Fund. 
The  reserve  was  established  when  the  region  assumed  waste  management  responsibilities;  the 
reserve  fund  has  been  in  place  since  1986.  Reserve  fund  money  is  derived  from  revenue  - 
either  tipping  fees  or  grants.  The  waste  management  budget  is  completely  funded  by  revenue. 
At  year  end  operating  surpluses  or  deficits  also  get  charged  to  the  reserve  fund.  No  money  in 
the  fund  is  derived  from  taxes. 

From  an  accounting  standpoint,  the  Waste  Management  Capital  Reserve  Fund  is  kept  separate 
from  other  funds,  but  is  consolidated  with  other  reserves  and  operating  surpluses  for 
investment  purposes.  There  are  two  reasons  for  this:  first,  managing  many  small  portfolios  is 
time  consuming;  secondly,  a  better  rate  of  return  is  obtainable  from  larger  investments.  The 
interest  rate  from  those  investments  is  applied  to  each  fund  monthly. 


**      Personal  communication  with  John  Gujda,  Director  of  Audit  Services,  City  of  Windsor. 
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The  equipment  reserve  is  calculated  based  upon  a  usage  rate.  For  example,  the  budget  plans 
for  X  number  of  haulage  truck  hours  at  $10  per  hour.  Sixty  per  cent  of  that  $10  goes  towards 
actual  operating  costs  and  forty  per  cent  goes  to  the  replacement  reserve.  There  is  a  tendency 
for  equipment  reserves  to  be  inadequate  for  covering  the  costs  of  replacement  due  to  inflation 
and  equipment  obsolescence. 

Capital  and  operating  expenditures  (including  recycling  programs)  have  been  projected  on  the 
basis  of  a  10  year  plan.  When  the  balance  in  the  reserve  fund  is  not  sufficient  to  cover 
expenditures,  the  municipality  issues  debentures  to  cover  the  difference.  This  has  not  been 
necessary  in  the  last  while  since  tipping  fees  in  the  municipality  have  increased  substantially 
without  a  similar  rise  in  operating  costs.  As  a  result,  contributions  to  the  reserve  fund  from 
tipping  fee  revenue  have  been  substantial. 

There  are  no  limitations  as  to  what  money  in  the  Waste  Management  Capital  Reserve  fund 
can  be  spent.  Reserve  fund  expenditures  must  be  stated  in  the  capital  budget.  The  capital 
budget  is  subject  to  a  mid-year  revue. 


B.1.3    Region  of  Peel 

The  Region  of  Peel  has  had  a  Solid  Waste  Disposal  Rate  Stabilization  Reserve  (fund)  in  place 
since  1981.  Contributions  to  the  reserve  are  provided  by  tax  levees  and  revenues  from 
disposal  fees.  The  objective  of  Peel's  reserve  fund  was  to  combine  fluctuating  operating  costs 
and  the  purchase  of  facilities  to  produce  a  smooth  continuous  unit  cost  curve.  Contributions  to 
the  reserve  fluctuate  from  year  to  year,  based  on  a  twenty  year  forecast  of  reserve 
requirements  and  existing  funds  in  the  reserve. 

In  1982  the  objectives  of  the  reserve  were  expanded  to  include  financing  the  acquisition  of 
facilities  and  planned  deficits.  Reserve  fund  monies  were  also  intended  to  ease  the  transition 
to  a  system  where  residents  and  industries  would  pay  for  their  share  of  the  total  tonnage.  (At 
the  time  industry  and  commercial  companies  were  subsidizing  a  portion  of  the  cost  of 
residential  waste  disposal.) 

In  a  study  done  by  the  region  the  projected  cost  per  tonne  of  debt  financing  and  reserve 
financing  are  compared  over  a  20  year  period.  The  study  concludes  that  neither  debt  financing 
nor  reserve  funding  can  cover  the  total  capital  financing  costs  of  waste  management 
operations.  At  the  end  of  the  period  the  outstanding  debt  for  operating  costs,  interim  financing 
costs,  and  debt  charges  for  future  facilities  is  almost  $80  million  under  the  debt  financing 
system,  whereas  the  reserve  financing  shows  an  accumulated  reserve  of  about  $52  million." 
The  study  also  shows  that  the  unit  cost  of  solid  waste  disposal  fluctuates  erratically  from  year 


Regional  Municipality  of  Peel,  Solid  Waste  Disposal  Rate  Stabilization  Reserve.   1981 
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to  year  using  debt  financing,  whereas  under  the  reserve  system  is  possible  to  maintain  a 
smooth,  continuous  rate  of  increase  in  the  unit  cost. 

Projected  expenditures  from  the  reserve  include  leachate  studies,  leachate  control  systems, 
landfill  construction,  transfer  station  renovations,  and  equipment. 


B.1.4    Metro  Toronto 

In  1987  Metro  Council  passed  a  bylaw  to  establish  the  Waste  Reserve  Fund.  The 
Commissioner  of  Works  initiated  the  fund  "to  replace  diminishing  capacity  at  landfill  sites". 
In  1988  the  objective  was  broadened  to  include  recycling  as  well  as  capacity  replacement.  All 
contributions  are  made  from  tipping  fees.  About  60  per  cent  of  the  tipping  fee  is  allocated  to 
the  reserve  fund  because  operating  costs  at  Metro's  landfills  are  currently  so  low. 

In  1991  the  Waste  Reserve  Fund  was  abandoned  in  favour  of  the  Waste  Management  Reserve. 
Two  reasons  for  the  change  from  reserve  fund  to  reserve  were  cited:   first,  since  money  in  a 
reserve  need  not  be  earmarked  for  a  specific  purpose  (as  is  the  case  in  a  reserve  fund) 
reserves  allows  administrators  greater  flexibility  in  allocating  the  money  which  has 
accumulated";  second,  the  interest  accrued  by  the  reserve  which  is  transferred  to  general 
revenue  can  be  used  to  offset  tax  increases". 

All  money  collected  in  the  Waste  Reserve  Fund  has  been  transferred  to  the  Waste 
Management  Reserve.  New  contributions  to  the  reserve  are  to  come  solely  from  user  fees. 

The  money  collected  in  the  reserve  will  be  used  for  the  following: 

•  to  cover  the  operating  costs  of  Metro's  two  landfills; 

•  to  pay  for  landfill  post-closure  costs  through  the  Perpetual  Care  Reserve  (about  55  cents/ 
tonne  is  allocated  to  this  reserve); 

•  to  fund  capital  expenditures. 

The  administrators  of  the  reserve  have  not  determined  whether  the  Waste  Management 
Reserve  is  intended  to,  or  will  have  sufficient  funds  to  pay  for  landfill  replacement. 


personal  communication  with  Vmcent  Scott,  Assistant  Director  of  Budget  Analysis,  Waste  Management 
Division,  Metro  Works  Department 

personal  communication  with  Ron  Metrik,  Manager  of  Administration  of  Solid  Waste,  Solid  Waste 
Division,  Metro  Works  Department 
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B.1.5    Durham  region 

Durham's  reserve  was  created  to  finance  waste  diversion  programs.  Money  from  the  reserve 
has  been  used  for  Durham's  3Rs  programs  including  the  central  composting  pilot  project. 
Durham's  reserve  fund  is  presently  drawn  from  a  tax  levy.  It  has  been  suggested  that  should 
Durham  decide  to  accept  waste  from  other  jurisdictions,  a  substantial  contribution  to  the 
reserve  fund  will  be  part  of  the  compensation  package. 


The  handling  of  the  reserve  funds  has  elicited  a  fair  amount  of  controversy  in  Durham 
Region.  A  number  of  citizens  groups  have  complained  that  reserve  money  has  been  spent  on 
landfill  siting,  not  on  3Rs  uses. 


B.1.6   New  Jersey 

New  Jersey  has  a  number  of  reserve  funds  in  place.  The  creation  of  these  funds  and  their 
source  of  funding  is  regulated  under  what  is  commonly  known  as  the  McEnroe  Legislation. 
The  legislation  was  initiated  in  response  to  concern  over  the  susceptibility  of  the  state  to 
ground  water  contamination,  the  industrial  nature  of  the  state,  and  the  high  population.  The 
McEnroe  Legislation  "amended  and  supplemented  existing  solid  waste  management  law  for 
the  purpose  of  facilitating  the  development  of  resource  recovery  technology  at  the  least  cost 
to  users  (and)  as  a  viable  alternative  to  disposal  of  solid  waste  at  landfills"  (NJDEP  1990). 

New  Jersey  has  introduced  two  waste  management  programs  which  are  financed  from  reserve 
funds  raised  by  tipping  fees.  The  Solid  Waste  Services  Tax  Grant  Program  provides  grants  to 
county  governments  to  prepare,  revise  and  implement  solid  waste  management  plans.  It  also 
pays  for  the  implementation  of  the  State  Recycling  Plan.  Each  county's  grant  is  based  upon 
the  amount  of  solid  waste  it  generates  on  a  calendar  basis.  Contributions  to  the  fund  are 
derived  firom  the  Solid  Waste  Services  Tax.  This  tax  was  initially  levied  at  $0.50  per  ton  in 
1985  and  has  escalated  $0.05  per  year.  (There  is  no  maximum  levy  to  this  tax.) 

The  Resource  Recovery  Investment  Program  has  a  number  of  purposes:  First,  it  is  intended  to 
reduce  the  rates  charged  to  all  users  by  a  resource  recovery  facility  serving  the  county.  This 
will  provide  a  gradual  transition  to  resource  recovery  facility  rates  from  the  lower  sanitary 
landfill  rates;  second,  the  program  will  partially  pay  for  the  design,  construction,  financing, 
and  operation  of  new  state-of-the-art  sanitary  landfills;  Finally,  funds  from  the  program  will 
pay  for  landfill  post-closure  costs.  The  program  is  funded  by  two  taxes:  the  Resource 
Recovery  Investment  Tax  which  was  initially  levied  at  $1.00  per  ton  in  1985  and  reached  its 
legislative  cap  of  $4.00  per  ton.  the  Solid  Waste  Importation  Tax  of  $8.00  per  ton  is  imposed 
on  all  out-of-district  waste  accepted  for  disposal. 

All  three  taxes,  the  Solid  Waste  Services  Tax,  the  Resource  Recovery  Investment  Tax,  and  the 
Solid  Waste  Importation  Tax,  are  collected  by  the  state  Division  of  Taxation  and  invested  by 
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the  State  on  behalf  of  the  counties.  The  state  can  not  retain  a  substantial  portion  of  the 
revenue  since  legislation  stipulates  that  no  more  than  two  per  cent  of  the  total  revenues 
appropriated  to  a  county  fund  during  the  fiscal  year  may  be  expended  by  the  state  on 
administrative  costs. 

There  are  a  number  of  advantages  to  centralized  collection  and  distribution  of  reserve  fund 
money:  first,  it  forces  counties  to  save  for  waste  management;  second,  use  of  the  tax  money 
is  dictated  by  the  county's  Solid  Waste  Management  Plan  which  must  be  approved  by  the 
State;  finally,  centralized  distribution  ensures  that  money  collected  is  being  spent  in  a  way 
that  meets  the  waste  management  objectives  of  the  State. 

Centralized  collection  and  distribution  has  caused  some  resentment  in  the  counties.  Taxes 
collected  throughout  the  year  revert  to  the  county  only  at  the  end  of  the  year,  causing  some 
cash  flow  problems.  Another  cause  for  resentment  is  that  in  order  to  get  approval  for  the 
Solid  Waste  Management  Plan  the  county  is  subjected  to  public  hearings  which  are  time 
consuming  and  expensive.  Also,  counties  are  subject  to  state  imposed  limitations  on  what  can 
be  included  in  a  Management  Plan,  for  example  the  state  recently  restricted  the  inclusion  of 
incinerators  in  the  plans.  Counties  would  prefer  more  autonomy  in  the  decision  making 
process. 

Despite  all  of  these  taxes  New  Jersey's  waste  management  operations  are  not  yet  self- 
sustaining.  Although  the  McEnroe  Legislation  has  been  in  place  for  five  years  a  much  longer 
period  of  time  is  needed  to  build  reserves  to  a  level  adequate  to  finance  large-scale  projects. 
To  supplement  reserve  fund  financing  New  Jersey's  Bond  Act  provides  for  the  funding  of 
larger  projects.  Appropriations  are  usually  zero-interest.  It  is  usually  required  that  something 
be  pledged  by  the  project  manager/developer  as  a  condition  of  default  on  the  loan.  For 
example,  a  portion  of  the  revenue  may  be  pledged. 

One  final  concern  is  that  New  Jersey  is  experiencing  a  decrease  in  the  rate  of  contribution  to 
its  waste  management  funds.  The  McEnroe  Legislation  was  created  when  New  Jersey  was  a 
net  importer  of  waste.  Now  New  Jersey  is  a  net  exporter.  With  one  exception  all  of  the 
McEnroe  taxes  are  collected  at  landfills,  not  at  transfer  stations.  Consequentiy,  waste  that  is 
exported  is  not  taxed. 
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Appendix  C     Survey  methodology  and 
results 


C.I    Introduction  and  purpose  of  survey 

As  part  of  the  study  on  Costs  of  Waste  Management  and  User  Pay  Mechanisms,  a  survey  of 
owners  and  operators  of  Ontario  waste  management  facilities  was  undertaken.  The  objective 
of  the  survey  was  to  determine  the  tipping  fees  (or  other  revenues)  and  costs  associated  with 
waste  management.  Also  included  were  questions  regarding  the  characteristics  of  the  facility 
and  any  external  social  costs.  The  survey  was  conducted  through  a  mail-out  of  questionnaires 
to  landfill  operators,  recycling  facilities  and  incineration  facilities. 


C.2    Sun^ey  approach 

The  survey  involved  the  following  steps: 

•  design  of  survey  instruments  for  each  type  of  waste  management  facility  surveyed; 

•  development  of  a  sample  list  of  large  landfill,  small  landfill,  recycling  facilities  and 
incineration  facilities  to  be  included  in  the  survey; 

•  a  pre-test  of  the  survey  instruments  for  each  type  of  waste  management  facility; 

•  a  mail-out  of  the  survey  questionnaires,  including  a  cover  letter  and  return  envelop  to 
waste  management  facility  operators; 
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the  mailing  of  a  reminder  letter  to  operators  one  week  after  the  initial  mail-out 
encouraging  them  to  complete  and  return  the  questionnaire;  and 

compiling  responses  for  data  input  and  analysis. 


C.2.1    Survey  design 

Survey  instruments  were  designed  for  each  waste  management  group  through  consultation 
with  the  project  coordinating  committee  to  ensure  that  all  necessary  information  would  be 
obtained.  A  total  of  four  survey  instruments  were  designed: 

•  Landfill  facilities  which  accept  greater  than  5  000  tonnes  of  waste  on  an  annual  basis 
were  siuveyed  for  costs,  tipping  fees,  facility  characteristic  and  possible  external  social 
costs  associated  with  the  facility's  operation. 

•  Landfills  accepting  less  than  5  000  tonnes  of  waste  a  year  were  sent  an  abridged  version 
of  the  large  landfill  questionnaire. 

•  Recycling  facilities  were  sent  a  questionnaire  designed  to  provide  information  regarding 
the  types  and  volumes  of  materials  processed  and  the  associated  costs.  A  recycling 
facility  for  this  survey  is  defined  to  be  a  company  or  group  which  accepts  and  sorts 
recyclable  waste  materials  for  sale  in  the  secondary  materials  market 

•  Incinerators  in  the  Province  were  surveyed  for  costs,  tipping  fees,  facility  characteristic 
and  possible  external  social  costs  associated  with  the  operation  of  the  facility. 

C.2.2    Pre-test  of  survey  instruments 

Prior  to  the  mail-out  of  the  questionnaires  a  pre-test  of  the  survey  instruments  was  conducted. 
A  total  of  26  pre-test  questionnaires  were  mailed-out.  The  pre-test  questionnaires  were  sent  to 
each  type  of  waste  management  facility  as  follows: 

•  8  questionnaires  to  large  landfill  facilities 

•  14  questionnaires  to  small  landfill  facilities; 

•  2  questionnaires  to  recycling  facilities;  and 

•  2  questionnaires  to  incineration  facilities. 

A  total  of  15  responses  were  received  to  the  pre-test;  6  from  large  landfills,  7  from  small 
landfill  facilities,  1  from  recycling  facilities  and  1  from  an  incineration  facility.  Based  on 
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responses  obtained  from  the  pre-test  minor  revisions  were  made  to  the  questionnaires  prior  to 
mail-out. 

All  pre-test  respondents  and  non-respondents  were  included  in  the  survey  mail-out.  Some  pre- 
test respondents  indicated  that  they  would  not  respond  to  the  questionnaire  a  second  time.  As 
such,  the  responses  from  these  pre-test  respondents  were  included  in  the  survey  results. 


C.2.3    Sample  size 

Questionnaires  were  sent  to  a  sample  of  waste  management  facilities  identified  by  MacLaren 
Engineering  Inc.  The  survey  samples  are  described  below. 


Large  Landfills 

In  total  127  large  landfill  operators  were  sent  questionnaires.  Fourteen  of  these  operators  were 
identified  as  managing  more  than  one  landfill,  resulting  in  a  total  of  154  large  landfill 
facilities  included  in  the  survey. 

Small  Landfills 

Survey  questionnaires  were  sent  to  279  small  landfill  operators.  Fifty-four  of  these  operators 
were  identified  as  managing  more  than  one  landfill,  resulting  in  a  total  of  380  small  landfill 
facilities  included  in  the  survey. 

Recycling  Facilities 

Questionnaires  were  mailed  to  32  waste  recycling  facilities  in  the  Province. 

Incinerators 

Only  two  incineration  facilities  were  identified  for  the  survey.  Both  of  these  facilities  were 
part  of  the  pre-test  mail-out.  One  response  was  received. 

In  total  406  large  and  small  landfill  operators  accounting  for  534  landfill  sites,  32  waste 
recycling  facilities  and  2  incinerators  were  included  in  the  survey. 


C.2.4    Survey  response 

Survey  responses  are  summarized  in  Table  C-1  below.  In  total  569  questionnaires  were 
mailed  and  242  were  returned.  Twenty-three  of  the  returned  questionnaires  were  excluded 
from  the  survey  analysis  due  to  inconsistent  data  or  duplication  of  facilities.  In  addition,  seven 
facilities  considered  large  landfill  sites  accepted  less  than  5  000  tonnes  of  waste  annually  and 
were  transferred  into  the  small  landfill  data  base  and  nine  small  landfills  accepted  over  5  000 
tonnes  of  waste  annually  and  were  transferred  to  the  large  landfill  data  base.  As  such,  a  total 
of  219  (38  per  cent)  of  the  sample  is  included  for  analysis. 
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The  response  rate  from  all  types  of  waste  management  facilities  surveyed  were  similar.  A 
total  of  58,  or  35  per  cent,  of  questionnaires  were  received  from  large  landfill  operators.  For 
small  landfill  facilities,  146  questionnaires,  or  39  per  cent  of  the  survey  sample,  were 
returned.  The  response  rate  f^om  recycling  facilities  was  slightly  higher  than  for  landfill 
facilities  with  14  of  32  questionnaires  received  for  a  response  rate  of  43  per  cent.  Of  the  two 
pre-test  questionnaires  sent  to  incinerators  in  the  province  one  was  returned.  Due  to  the  small 
sample  size  both  incineration  facilities  were  telephoned  directly. 

Table  C-1       Response  rate  of  mail-out  sm^ey  to  waste  management  facilities 


Respondent 

Sample  Size" 

Number  of 
Responses 

Rate  of  Response 

(%) 

Large  Landfill  Facilities 

163 

58 

35% 

Small  Landfill  Facilities 

373 

146 

39% 

3Rs  Facilities 

32 

14 

43% 

Incinerators* 

3 

3 

100% 

Total 

569 

219 

38% 

•  Incineration  facilities  data  were  gathered  through  telephone  interviews  due  to  the 
small  number  of  these  operations  in  the  Province. 

*■  The  large  landfill  sample  size  was  increased  to  163  facilities  and  the  small  landfill 
sample  decreased  to  373  facilities  to  account  for  the  transfer  of  nine  small  facilities' 
responses  to  the  large  landfill  data  base  and  seven  large  facilities'  responses  to  the 
small  landfill  data  base  based  on  reported  annual  tonnes  of  waste  accepted  for  these 
facilities. 
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Results  from  survey  of  large  landfill 
facilities 


NAME: 

POSITION: 

LANOnLL: 

ADDRESS: 

TELEPHONE: 


WASTE  MANAGEMENT 
Operations  Facilities:  Landfills 


PART  A:   THE  LANDFILL 

1.               In  what  year  did  your  landfill  begin  operations? 
19 


Question  1 

Begin 
Operations 

(Year) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

<1960 

10 

17% 

1960  -  1969 

15 

26% 

1970  -  1979 

22 

38% 

1980  -  1989 

8 

14% 

No  Answer 

3 

5% 

Total 

58 

100% 

Estimate  the  remaining  life  of  the  landfill. 
years 


Question  2 

Remaining  Life 

(Years) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

11 

19% 

1  -5 

18 

31% 

6-  10 

14 

24% 

11  -  15 

3 

5% 

16-25 

9 

16% 

>26 

3 

5% 

Total 

58 

100% 
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Who  owns  the  land  on  which  your  facility  is  located? 
(  Please  circle  an  appropriate  response.) 


A.  Municipality 

B.  Province 

C.  Private 

D.  Joint  (municipal  and  private  ownership) 

E.  Other,  please  specify  


Question  3 

Land  Ownership 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Municipal 

50 

86% 

Province 

4 

7%               1 

Private 

0 

0%             1 

Joint 

0 

0% 

Other 

3 

5% 

No  Answer 

1 

2% 

Total 

58 

100%             1 
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If  municipally  owned,  how  are  funds  for  site  development  and  operation  raised? 
(Please  circle  all  appropriate  responses.) 

A.  General  municipal  revenues 

B.  Tipping  fees 

C.  Provincial  grants 

D.  Other,  please  specify 


Question  3a 

Type  of  Funding 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Municipal  revenues 

33 

75% 

Tipping  fees 

33 

75% 

Provincial  grants 

10 

23% 

Other,  please  specify 

0 

0% 

Sub-Total 

44  Respondents 

76% 

No  Answer 

8 

14% 

Not  Applicable 

6 

10% 

Total 

58 

100% 

In  1989,  how  many  full  and  part-time  staff  were  employed  at  the  landfill? 


full-time . 
part-time 


Question  4 

Full-Time  Employees 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

14 

24% 

1  -5 

26 

45% 

6-  10 

5 

9% 

11  -  15 

1 

2% 
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16-25 

0 

0% 

>26 

3 

5% 

No  Answer 

9 

16% 

Total 

58 

100% 

Part-Time  Employees 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

12 

21% 

1  -5 

34 

59% 

6-  10 

2 

3% 

11-15 

0 

0% 

16-25 

0 

0% 

>26 

1 

2% 

No  Answer 

9 

16% 

Total 



58 

100% 
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Which  of  the  following  activities  occurs  at  your  facility? 
(Please  circle  all  appropriate  responses.) 


A.  Mechanized  material  separation 

B.  Waste  stream  separation 

C.  Composting 

D.  Shredding 

E.  Recycling 

F.  Landfill 

G.  Monofill 

H.  Other,  please  specify 


Question  5 

Activity 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Mechanized  material 
separation 

2 

4% 

Waste  stream  separation 

12 

25% 

Composting 

9 

19% 

Shredding 

3 

6% 

Recycling 

18 

38% 

LandfiU 

48 

100% 

Monofill 

0 

0% 

Other,  please  specify 

6 

13% 

Sub-Total 

48  Respondents 

83% 

No  Answer 

9 

16% 

Not  Applicable 

1 

2% 

Total 

58 

100% 

112 


Have  there  been  any  studies  of  the  effects  that  your  operations  may  have  had  on 
adjacent  propeny  values? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  6 

Study  of  Property 
Values 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

20 

34% 

No 

29 

50% 

No  Answer 

9 

16% 

Total 

58 

100% 

Does  your  facility  have  a  reserve  fund  for  landfill  closure? 
(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  7 

Reserve  Fund 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

23 

40% 

No 

26 

45% 

No  Answer 

9 

16% 

Total 

58 

100% 
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What  was  the  cost  of  construction,  development,  equipment  purchase  and  any  off- 
site  development  for  the  landfill?   (Excluding  hearings,  approvals,  legal  and  design 
costs.) 


Question  8 

Construction  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

2 

3% 

1  -  1000000 

11 

19% 

1000001  -  2000000 

2 

3% 

2000001  -  5000000 

2 

3% 

5000001  -  10000000 

3 

5% 

10000001  -  15000000 

1 

2% 

>15000000 

1 

2% 

No  Answer 

36 

62% 

Total 

58 

100% 
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What  did  you  pay  for  the  land  before  the  landfill  was  built  and  when  was  it 
purchased? 


$ 
19 


-- 

Question  9 

Land   Value  (1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

1 

2%             II 

1-100000 

8 

14%            1 

100001  -  500000 

5 

9%             1 

500001  -  1000000 

0 

0% 

1000001  -  5000000 

1 

2% 

>5000000 

1 

2% 

No  Answer 

42 

72% 

Total 

58 

100% 
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10.  In  1989,  what  was  the  approximate  cost  of  operation  and  administration  of  the 

landfill?   (Excluding  monitoring  costs  and  capital  charges.) 


Operation  and  administration  costs     $ 


Question  10 

Operating  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

0 

0% 

1  -  100000 

20 

34% 

100001  -  250000 

13 

22% 

250001  -  500000 

7 

12% 

500001  -  1000000 

6 

10% 

1000001  -  2000000 

3 

5% 

2000001  -  5000000 

3 

5% 

>5000000 

2 

3% 

No  Answer 

3 

5% 

Not  Applicable 

1 

2% 

Total 

58 

100% 
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PARTE:   WASTE 

11.  Does  your  facility  reject  specific  waste  components? 

(Circle  all  appropriate  responses.) 


WASTE  COMPONENT 


REJECT 


Composite  packaging 

A 

Corrugated  cardboard  (CCC) 

B 

Mixed  demolition  waste 

C 

Mixed  construction  waste 

D 

Glass  containers 

E 

Household  hazardous  waste 

F 

Aluminum  cans,  foil 

G 

Tinplate  steel  cans 

H 

Mixed  paper,  magazines 

I 

Telephone  books 

J 

Newspaper 

K 

Fine  paper 

L 

Boxboard 

M 

Plastic  (rigid  and  film) 

N 

Disposable  diapers 

G 

Foundry  sands 

P 

Yard  waste 

Q 

Wood  waste 

R 

Used  tires 

S 

White  goods 

T 

Food  waste 

U 

Asphalt 

V 

Slag 

w 

Other, 

please  specify 

X 

Question  11 

Types  of  Waste  Not  Accepted 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Composite  packaging 

1 

2% 

Corrugated  cardboard  (CCC) 

12 

26% 

Mixed  demolition  waste 

15 

32% 
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Mixed  construction  waste 

11 

23% 

Glass  containers 

5 

11% 

Household  hazardous  waste 

29 

62% 

Aluminum  cans,  foil 

5 

11% 

Tinplate  steel  cans 

4 

9% 

Mixed  paper,  magazines 

2 

4% 

Telephone  books 

3 

6% 

Newspaper 

4 

9% 

Fine  paper 

2 

4% 

Boxboard 

1 

2% 

Plastic  (rigid  and  film) 

2 

4% 

Disposable  diapers 

0 

0% 

Foundry  sands 

9 

19% 

Yard  waste 

1 

2% 

Wood  waste 

7 

15% 

Used  tires 

18 

38% 

White  goods 

2 

4% 

Food  waste 

0 

0% 

Asphalt 

12 

26% 

Slag 

12 

26% 

Other 

19 

40% 

Sub-Total 

47  Respondents 

81% 

No  Answer 

3 

5% 

Not  Applicable 

8 

14% 

Total 

58 

100% 
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12.  In  1987,  1988  and  1989,  how  much  waste  did  your  facility  accept?  (Tonnes  or 

cubic  metres) 


1987 


1988 


1989 


Question  12 



Tonnes 

1987 

Per  Cent  of 
Respondents 

1988 

Per  Cent  of 
Respondents 

1989 

Per  Cent  of 
Respondents 

0 

0 

0% 

0 

0% 

0 

0% 

1  -20000 

8 

14% 

8 

14% 

15 

26% 

20001  -  50000 

8 

14% 

8 

14% 

10 

17% 

50001  -  100000 

4 

7% 

5 

9% 

5 

9% 

100001  -  250000 

6 

10% 

4 

7% 

6 

10% 

250001  -  500000 

1 

2% 

1 

2% 

0 

0% 

500001  -  1500000 

0 

0% 

1 

2% 

1 

2% 

>1500000 

1 

2% 

1 

2% 

2 

3% 

Not  Applicable 

0 

0% 

0 

0% 

1 

2% 

No  Answer 

30 

52% 

30 

52% 

18 

31% 

Total 

58 

100% 

58 

100% 

58 

100% 
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13.  What  is  the  capacity  of  your  landfill? 

Remaining (tonnes  or  cubic  metres) 


Question  13 

Remaining  Capacity 
(Tonnes) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

5 

9% 

1  -  100000 

10 

17% 

100001  -  200000 

4 

7% 

200001  -  500000 

5 

9% 

500001  -  1000000 

6 

10% 

>1000000 

3 

5% 

No  Answer 

25 

43% 

Total 

58 

100% 

14.  Does  your  facility  have  a  leachate  collection  system? 

(Please  circle  the  appropriate  response.) 

A.  Yes 

B.  No 


Question  14 

Leachate  Collection 
System 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

19 

33% 

No 

30 

52% 

No  Answer 

9 

16% 

Toml 

58 

100% 
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15.  Which  of  the  following  sectors  do  you  accept  waste  from? 

(Please  circle  all  appropriate  responses.) 


A. 

Agricultural 

B. 

Residential 

C. 

Commercial 

D. 

Non-hazardous  Industrial 

E. 

Construction 

F. 

Demolition 

G. 

Institutional 

H. 

Other,  please  specify 

Question  15 

Source 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

35 

60% 

Residential 

55 

95% 

Commercial 

52 

90% 

Non-hazardous 
Industrial 

39 

67% 

Construction 

44 

76% 

Demolition 

42 

72% 

Institutional 

34 

59% 

Other,  please  specify 

1 

2% 

Sub-Total 

57  Respondents 

98% 

Not  Applicable 

1 

2% 

Total 

58 

100% 
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16.  In  which  municipalities  are  the  sources  you  accept  waste  from  located? 


17.  Please  indicate  your  tipping  fee  for  1987,  1989  and  1990  if  you  apply  a  standard 

rate  to  all  waste  components. 


1987   Tipping  fee 

1989  Tipping  fee 

1990  Tipping  fee 


If  your  tipping  fee  varies  with  the  type  of  waste  component,  please  attach 
a  copy  of  both  your  1987  and  1990  tipping  fee  schedules  to  this  survey. 


Question  17 

Tipping  Fee 

1987 

Per  Cent 

of 

Respond 

ents 

1989 

Per  Cent 

of 
Responde 

nts 

1990 

Per 
Cent  of 
Respond 

ents 

0 

20 

34% 

15 

26% 

11 

19% 

1  -25 

8 

14% 

5 

9% 

5 

9% 

26-50 

5 

9% 

8 

14% 

7 

12% 

51  -  100 

0 

0% 

4 

7% 

8 

14% 

>100 

0 

0% 

0 

0% 

0 

0% 

No  Answer 

16 

28% 

15 

26% 

9 

16% 

Not  Applicable 

3 

5% 

3 

5% 

3 

5% 

See  Notes 

6 

10% 

8 

14% 

15 

26%      1 

Total 

58 

100% 

58 

100% 

58 

100% 
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18. 


Does  your  tipping  fee  consider  specific  waste  management  costs? 

A.  Yes 

B.  No 


Question  18 

Tipping  Fee  Consider 
Specific  Costs 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

18 

31% 

No 

40 

69% 

Total 

58 

100% 

If  yes,  for  what  proportion  of  your  tipping  fee  do  the  following  waste  management 
costs  account? 

Proportion  (Per  cent) 

A.  Waste  collection.  

B.  Cost  of  recycling.  

C.  Capital  cost  of  landfill.  

D.  Operating  cost  of  landfill.  

E.  Closure  cost  of  landfill.  

F.  Post-closure  monitoring.  

G.  Replacement  cost  of  landfill.  

H.    Insurance.  

I.     Environmental  contingency.  

J.     Other,  please  specify. 
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Question  18 

Waste  Management  Costs 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Waste  collection 

3 

20% 

Cost  of  recycling 

11 

73% 

Capital  cost  of  landfill 

12 

80% 

Operating  cost  of  landfill 

14 

93% 

Closure  cost  of  landfill 

9 

60% 

Post-closure  monitoring 

8 

53% 

Replacement  cost  of  landfill 

8 

53% 

Insurance 

9 

60% 

Environmental  contingency 

6 

40% 

Other,  please  specify 

3 

20% 

Sub-Total 

15  Respondents 

26% 

No  Answer 

3 

5% 

Not  Applicable 

40 

69% 

Total 

58 

100% 
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PARTC:  LOCATION 

19.  What  zoning  designation  did  your  property  have  at  the  time  of  your  landfill's 

approval? 

(Please  circle  an  appropriate  response.) 


A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Other,  please  specify 


Question  19 

Zoning 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

18 

44% 

Industiial 

8 

20% 

Residential 

1 

2% 

Conunercial 

1 

2% 

Other,  please  specify 

18 

44% 

Sub-Total 

41  Respondents 

71% 

No  Answer 

16 

28% 

Not  Applicable 

1 

2%               1 

Total 

58 

100% 
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20.  How  are  the  propenies  adjacent  to  your  facility  zoned? 

(Please  circle  all  appropriate  responses.) 

A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Other,  please  specify 


Question  20 

Zoned 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

38 

79% 

Industrial 

12 

25% 

Residential 

17 

35% 

Commercial 

6 

13% 

Other,  please  specify 

19 

40% 

Sub-Total 

48  Respondents 

83%               1 

No  Answer 

10 

17% 

Not  Applicable 

0 

0% 

Total 

58 

100%             1 

21.  Please  indicate  the  number  of  people  displaced  as  a  result  of  the  building  of  your 

facility. 

people 


Question  21 

L_l_: 

People  Displaced 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

57 

98% 

1  -  10 

1 

2% 

Total 

58 

100% 
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If  any  individuals  were  displaced,  briefly  describe  the  circumstances. 


22. 


Are  there  any  restrictions  on  development  within  the  vicinity  of  the  facility? 
(Please  circle  an  appropriate  response.) 


A.  Yes 

B.  No 


Question  22 

Development 
Restrictions 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

17 

29% 

No 

32 

55% 

No  Answer 

9 

16% 

Total 

58 

100% 

If  yes,  please  describe  the  restrictions  and  who  imposed  them. 
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23. 


What  area  does  your  landfill  occupy?  (acres) 


Width  of  buffer  zone 
Total  area 


Question  23 

Range 

Buffer 

(Metres) 

Per  Cent  of 
Respondents 

AREA 
(Hectares) 

Per  Cent  of 
Respondents 

0 

1 

2% 

0 

0%       1 

1  -20 

6 

10% 

17 

29% 

21  -50 

5 

9% 

15 

26% 

51  -  100 

8 

14% 

6 

10% 

101  -  150 

0 

0% 

3 

5% 

151  -  250 

2 

3% 

2 

3% 

>250 

3 

5% 

1 

2% 

No  Answer 

33 

57% 

14 

24% 

Total 

58 

100% 

58 

100% 

PARTD:   COMMUNITY 

24.             Approximately  how  many  people  live  within  a  1  km  radius  of  the  landfill? 
people 


Question  24 

People  within  1  km 

Number  of  Respondents 

Per  Cent  of  Respondents 

0 

2 

3% 

1  -500 

38 

66% 

501  -  1000 

6 

10% 

1001  -  2000 

5 

9% 

2001  -  3000 

2 

3% 

>3000 

1 

2% 

No  Answer 

4 

7% 

Total 

58 

100% 
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25.  Have  any  of  the  following  concerns  been  expressed  from  area  residents  or 

businesses,  with  regards  to  your  operations? 
(Please  circle  all  appropriate  responses.) 


CONCERNS 


NUMBER  OF  CONCERNS 
IN  LAST  TWO  YEARS 


A.  Ill  health,  (eg.  eye  irritation) 

B.  Emissions  damaging  structures. 

C.  Contamination  of  surface  water. 

D.  Contamination  of  ground  water. 

E.  Contamination  of  top  soil. 

F.  Loss  of  property  value. 

G.  Noise  from  landfill. 
H.  Odours 

I.  Smoke 

J.  Litter 

K.  Other,  please  specify 


Concerns 

Number 
reporting 
concerns 

Per  cent  of 
concerns 

Number  of 
reported 
concerns 

Percent  of 
reported 
concerns 

A.  Ill  health 

3 

8% 

9 

4% 

B.  Emissions  damaging 
structures 

2 

5% 

2 

1% 

C.  Contamination  of 
surface  water 

11 

29% 

28 

11% 

D.  Contamination  of 
ground  water 

9 

24% 

20 

8% 

E.   Contamination  of 
top  soil 

3 

8% 

4 

2% 

F.    Loss  of  property 
value 

9 

24% 

18 

7% 

G.  Noise  from  landfill 

8 

21% 

10 

4% 

H.  Odours 

18 

47% 

37 

15% 

I.    Smoke 

17 

45% 

42 

17% 

J.    Litter 

23 

61% 

70 

28% 

K.  Other 

5 

13% 

8 

3% 
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Total 

37 
respondents 

65% 

248  responses 

100% 

Total  number  of 
responses 

108  responses 

No  answer 

12 

20% 

Not  applicable 

9 

15% 

Total 

58 

100% 

130 


26.  What  action,  if  any,  was  taken  to  address  these  concerns? 

Action  Cost 


Action  taken 

Do 
nothing 

ModiFied 

management 

practises 

Equipment 
purchase  or 

facility 
improvement 

Increased 
monitoring 

Studies 
undertaken 

A.    Ill  health 

1 

8 

B.    Emissions  damaging 
structures 

1 

1 

C.    Contamination  of 
surface  water 

5 

2 

6 

15 

D.    Contamination  of 
ground  water 

2 

4 

14 

E.    Contamination  of 
top  soil 

4 

F.     Loss  of  property 
value 

4 

2 

4 

8 

G.    Noise  from  landfill 

5 

2 

3 

H.    Odours 

15 

13 

1 

8 

I.     Smoke 

17 

21 

1 

3 

J.     Litter 

32 

28 

2 

8 

K.    Other 

4 

3 

1 

Total 

84 

73 

4 

14 

73 

Per  cent 

34% 

29% 

2% 

6% 

29% 

-  $133  avg 
added  cost 
for  Utter 
clean  up  (3 
responses) 

-  $50,000  avg 
expenditure 

for  odour  and 
and  smoke 
control  (2 
responses) 

-  $8,500  avg 
added  cost 

for  fencing  (2 
responses) 

-  $59,000 
avg  cost  of 
studies  (4 
responses) 
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27.  How  are  the  properties  adjacent  to  your  facility  used? 

(Please  circle  all  appropriate  responses.) 


A. 

Agricultural 

B. 

Industrial 

C. 

Residential 

D. 

Commercial 

E. 

Not  in  use 

F. 

Other,  please  specify 

Question  27 

Use  of  Adjacent 
Properties 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

44 

79% 

Industrial 

12 

21% 

Residential 

32 

57% 

Commercial 

10 

18% 

Not  in  use 

12 

21% 

Other,  please  specify 

14 

25% 

Sub-Total 

56  Respondents 

97% 

No  Answer 

2 

3% 

Total 

58 

100% 
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PART  E:    MONITORING 

28. 


Before  your  facility  was  built,  did  you  undertake  a  study  of  environmental  impacts 
of  your  future  operations? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  28 

Environmental 
Impacts  Study 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

15 

26% 

No 

43 

74% 

Total 

58 

100% 

If  yes,  approximately  how  much  did  the  study  cost? 


Question  28a 

Environmental  Impact 
Study  Costs  (1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -  100000 

3 

5% 

100001  -  250000 

3 

5% 

>250000 

2 

3% 

No  Answer 

7 

12% 

Not  Applicable 

43 

74% 

Total 

58 

100% 
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29.  What  environmental  parameters  are  monitored  within  the  immediate  vicinity  of 

your  facility? 

(Please  circle  all  appropriate  responses.) 


A.  Air  quality 

B.  Soil  quality 
Surface  water  quality  (lakes,  rivers,  reservoirs) 
Ground  water  quality  (wells,  ground  water) 
Other,  please  specify 


None  (go  to  question  #31) 


Question  29 

■ 

Parameter 

Number  of  Respondents 

Per  Cent  of  Respondents 

Air  quality 

8 

18% 

Soil  quality 

9 

20% 

Surface  water  quality  (lakes, 
rivers,  reservoirs) 

34 

76% 

Ground  water  quality  (wells, 
ground  water) 

37 

82% 

Other,  please  specify 

9 

20% 

None  (go  to  question  #31) 

5 

11% 

Sub-Total 

45  Respondents 

78% 

No  Answer 

11 

19% 

Not  Applicable 

2 

3% 

Total 

58 

100%                  1 
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30. 


In  1989,  what  was  the  total  cost  to  monitor  these  parameters? 


Question  30 

Monitoring  Costs  (1989$) 

Number  of  Respondents 

Per  Cent  of  Respondents 

0 

3 

5% 

1  -  10000 

9 

16% 

10001  -  20000 

6 

10% 

20001  -  50000 

7 

12% 

50001  -  100000 

10 

17% 

>100000 

4 

7% 

No  Answer 

12 

21% 

Not  Applicable 

7 

12% 

Total 

58 

100% 
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31.  Who  does  the  monitoring? 

(Please  circle  all  appropriate  responses.) 

A.  Independent  consultants  contracted  by  the  facility 

B.  Independent  consultants  contracted  by  the  government 

C.  Government  staff 

D.  Facility  staff 

E.  Other,  please  specify 


Question  31 

Monitoring 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Independent  consultants 
contracted  by  the  facility 

26 

60% 

Independent  contracted  by 
the  Goverment 

10 

23% 

Government  staff 

10 

23% 

Facility  staff 

13 

30% 

Other,  please  specify 

3 

7% 

Sub-Total 

43  Respondents 

74% 

No  Answer 

15 

26%               II 

Total 

58 

100% 

32. 


Do  you  have  any  further  comments  related  to  this  study? 


Thank  you  for  your  co-operation  in  this  phase  of  the  study.   Your  completion  of  the 
questionnaire  provides  the  information  necessary  to  conduct  an  analysis  of  waste 
management  facilities.   We  may  be  contacting  you  to  follow-up  on  this  initial  inquiry. 
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Results  from  survey  of  small  landfill 
facilities 


138 


WASTE  MANAGEMENT 
Operations  Facilities:   Small  Landfills 


NAME: 

POSITION: 

FACILITY: 

ADDRESS: 

TELEPHONE: 


PART  A:   THE  LANDFILL 

1.              In  what  year  did  your  facility  begin  operations? 
19 


Question  1 

Begin  Operations 

(Year) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

<1950 

4 

3% 

1950  -  1959 

20 

14% 

1960  -  1969 

35 

24% 

1970  -  1979 

65 

45% 

1980  -  1989 

11 

8% 

No  Answer 

11 

8% 

Total 

146 

100% 
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Estimate  the  remaining  life  of  the  landfill. 
years 


Question  2 

Remaining  Life 

(Years) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

13 

9% 

1  -  10 

80 

55% 

11  -20 

32 

22% 

21  -30 

14 

10% 

31  -40 

2 

1% 

41  -50 

3 

2% 

>50 

2 

1% 

Total 

146 

100% 
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Who  owns  the  land  on  which  your  facility  is  located? 
(  Please  circle  an  appropriate  response.) 


A.  Municipality 

B.  Province 

C.  Private 

D.  Joint  (municipal  and  private  ownership) 

E.  Other,  please  specify  


1      Question  3 

Land 
Ownership 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Municipality 

101 

69% 

Province 

16 

11% 

Private 

0 

0% 

Joint 

(municipal  and 

private 

ownership) 

0 

0% 

Other,  please 
specify 

28 

19% 

No  Answer 

1 

1% 

Total 

146 

100% 
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What  was  the  approximate  cost  of  construction,  development,  equipment  purchase 
and  any  off-site  development  for  the  facility?   (Excluding  hearings,  approvals, 
legal  and  design  costs.) 


$ 


Question  4 

Construction  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

1 

1% 

1  -  10000 

26 

18% 

10001  -  25000 

8 

5% 

25001  -  50000 

8 

5% 

50001  -  100000 

5 

3% 

100001  -  200000 

8 

5%           1 

>200000 

3 

2% 

No  Answer 

86 

59% 

Not  Applicable 

1 

1% 

Total 

146 

100% 
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In  1989,  what  was  the  approximate  cost  of  operation  and  administration  of  the 
facility?   (Excluding  monitoring  costs  and  capital  charges.) 


Operation  and  administration  costs     $ 


Question  5 

Operating  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

0 

0% 

1  -  10000 

60 

41% 

10001  -  25000 

35 

24% 

25001  -  50000 

25 

17% 

50001  -  100000 

15 

10% 

100001  -  200000 

3 

2% 

>200000 

2 

1% 

No  Answer 

6 

4% 

Total 

146 

100% 
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PART  B:   WASTE 

6. 


In  1987,  1988  and  1989,  how  much  waste  did  you  accept?  (Tonnes  or  cubic 
metres) 


1987 


1988 


1989 


Question  6 

Tonnes 

1987 

Per  Cent  of 
Respondents 

1988 

Per  Cent  of 
Respondents 

1989 

Per  Cent  of 
Respondent 

s 

0 

0 

0% 

0 

0% 

0 

0% 

1  -  10 

8 

5% 

7 

5% 

7 

5% 

11  -  50 

8 

5% 

8 

5% 

8 

5% 

51  -  250 

6 

4% 

7 

5% 

5 

3% 

251  -  500 

5 

3% 

4 

3% 

7 

5% 

501  -  1000 

11 

8% 

11 

8% 

13 

9% 

1001  -  1500 

10 

7% 

11 

8% 

10 

7% 

1501  -  2500 

10 

7% 

10 

7% 

12 

8% 

<2500 

2 

1% 

2 

1% 

3 

2% 

No  Answer 

86 

59% 

86 

59% 

81 

55% 

Total 

146 

100% 

146 

100% 

146 

100% 
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Are  there  any  types  of  solid  waste  your  facility  will  not  accept  (eg.  tires)? 
(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  7 

Types  of  Waste  Not 
Accepted 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

77 

53% 

No 

69 

47% 

Total 

146 

100% 

If  yes,  please  specify  the  type  of  solid  waste  not  accepted. 
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From  which  of  the  following  source(s)  do  you  accept  waste? 
(Please  circle  all  appropriate  responses.) 


A.  Residential 

B.  Agricultural 

C.  Commercial 

D.  Industrial 

E.  Construction 

F.  Demolition 

G.  Institutional 

H.  Other,  please  specify 


Question  8 

Source 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Residential 

142 

97% 

Agricultural 

83 

57% 

Commercial 

112 

77% 

Industrial 

42 

29% 

Construction 

90 

62% 

Demolition 

103 

71% 

Institutional 

35 

24% 

Other,  please 
specify 

12 

8% 

Total 

146  Respondents 

In  which  municipalities  are  the  sources  you  accept  waste  fi-om  located? 


10.  Does  your  facility  have  a  tipping  fee? 

(Please  circle  an  appropriate  response.) 
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A.  Yes 

B.  No 

If  yes,  please  attach  a  schedule  of  your  current  tipping  fees  for  1990  to  the 
survey. 


Question  10 

Tipping  Fee 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

38 

26% 

No 

108 

74% 

Total 

146 

100% 

11.  Does  your  tipping  fee  consider  specific  waste  management  costs?  (e.g.,  capital 

costs,  collection,  post-closure  monitoring,  etc.) 

A.  Yes 

B.  No 


Question  11 

Tipping  Fee  Consider 
Specific  Costs 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

13 

9% 

No 

133 

90% 

Total 

146 

99% 
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PARTC:   COMMUNITY 

12.             Approximately  how  many  people  live  within  a  1  km  radius  of  the  landfill? 
people 


Question  12 

People  within  1 
Kilometre 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

18 

12% 

1  -  10 

42 

29% 

11  -50 

48 

33% 

51  -  100 

13 

9% 

101  -  500 

14 

10% 

501  -  1000 

2 

1% 

1001  -  1500 

5 

3% 

>1500 

2 

1% 

No  Answer 

2 

1% 

Total 

146 

100% 
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13. 


Have  area  residents  or  businesses  expressed  concerns  with  regards  to  the 
environmental  effects  of  your  operations?  (ie.  odours,  water  contamination  etc.) 
(Please  circle  an  appropriate  response.) 


A.  Yes 

B.  No 


Question  13 

Concerns 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

56 

38% 

No 

90 

62% 

Total 

146 

100% 

14.  Was  any  action  taken  to  address  these  concerns? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


— ======5 

Question  14 

-- 

Action  Taken  to 
Address  Concerns 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

50 

34% 

No 

96 

66% 

Total 

146 

100% 

1 
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15.  How  arc  ihc  properties  adjacent  to  your  facility  used? 

(Please  circle  ull  appropriate  responses.) 


A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Not  in  use 

F.  Other,  please  specify 


Question  15 

Use  of  Adjacent 
Properties 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

91 

63% 

Industrial 

7 

5% 

Residential 

64 

44% 

Commercial 

9 

6% 

Not  in  use 

44 

31% 

Other,  please 
specify 

27 

19% 

Sub-Total 

144  Respondents 

99% 

No  Answer 

2 

1% 

Total 

146 

100% 
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PART  D:   MONITORING 


16.  Before  your  facility  was  built,  did  you  undertake  a  study  of  environmental  impacts 

of  your  future  operations? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  16 

Environmental 
Impacts  Study 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

6 

4% 

No 

140 

96% 

Total 

146 

100%            1 

If  yes,  approximately  how  much  did  the  study  cost? 

$      


Question  16a 

Environmental 
Impact  Study 
Costs  (1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -25000 

5 

3% 

>25000 

1 

1% 

Not  Applicable 

140 

96% 

Total 

146 

100% 
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17.  Are  environmental  parameters  monitored  within  the  immediate  vicinity  of  your 

facility? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


1 ^^^'^^^^^^^^^ 

Question  17 

Monitoring 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

47 

32% 

No 

99 

68% 

Total 

146 

100% 

18. 


In  1989,  what  was  the  total  annual  cost  to  monitor  these  parameters? 


Question  18 

Monitoring  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

5 

3% 

1  -5000 

14 

10% 

5001  -  10000 

7 

5% 

10001  -  25000 

8 

5% 

>250OO 

6 

4% 

No  Answer 

7 

5% 

Not  Applicable 

99 

68% 

Total 

146 

100% 

Thank  you  for  your  co-operation  in  this  phase  of  the  study.   Your  completion  of  the 
questionnaire  provides  the  information  necessary  to  conduct  an  analysis  of  waste 
management  facilities.    We  may  be  contacting  you  to  follow-up  on  this  initial  inquiry. 
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Results  from  survey  of  recycling  facilities 
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NAME: 

POSITION: 

FACILITY: 

ADDRESS: 

TELEPHONE: 


WASTE  MANAGEMENT 
Operations  Facilities:   3R's 


PART  A:   THE  FACILITY 

1.               In  what  year  did  your  facility  begin  operations? 
19 


Question  1 

Begin  Operations 

(Year) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1960  -  1970 

2 

14% 

1971  -  1980 

2 

14% 

1981  -  1985 

1 

7% 

1986  -  1990 

9 

64% 

Total 

14 

100% 
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J  low  is  your  facility  presently  owned? 

(Please  circle  an  appropriate  response.) 

A.  Provincially 

B.  Municipally 

C.  Privately 

D.  Joint  (e.g.,  municipal  and  private  ownership) 

E.  Other,  please  specify  


Question   2 

Ownership  of  the 
Facility 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Provincially 

5 

36% 

Municipally 

6 

43% 

Privately 

0 

0% 

Jointly 

1 

7% 

1  Other,  please  specify 

1 

7% 

No  Answer 

1 

7% 

Total 

14 

100% 
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3.  How  were  funds  for  development  and  start-up  costs  raised? 

(Please  circle  all  appropriate  responses.) 


A.  General  municipal  revenues 

B.  Tipping  fees 

C.  Provincial  grants 

D.  Recycling  revenue 

E.  Borrowing/Loans 

F.  Other,  please  specify 


Question  3 

Type  of  Funding 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

General  municipal 
revenues 

5 

38% 

Tipping  fees 

6 

46% 

Provincial  grants 

8 

62% 

Recycling  revenue 

5 

38% 

Borrowing/Loans 

4 

31% 

Other,  please  specify 

7 

54% 

Sub-Total 

13  Respondents 

93% 

Not  Applicable 

1 

7% 

Total 

14 

100% 
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How  are  funds  for  annual  operation  and  maintenance  raised? 
(Please  circle  all  appropriate  responses.) 

A.  General  municipal  revenues 

B.  Tipping  fees 

C.  Provincial  grants 

D.  Recycling  revenue 

E.  BorrowingA^ans 

F.  Other,  please  specify 


Question  4 

Type  of  Funding 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

General  municipal 
revenues 

4 

33% 

Tipping  fees 

6 

50% 

Provincial  grants 

6 

50% 

Recycling  revenue 

8 

67% 

BorrowingA^ans 

2 

17% 

Other,  please 
specify 

5 

42% 

Sub-Total 

12  Respondents 

86% 

Not  Applicable 

2 

14% 

Total 

14 

100%             1 
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In  1989,  how  many  full  and  part-time  staff  were  employed  at  the  facility*; 


full-time . 
part-time 


Question  5 

Full-Time 
Employees 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -  10 

8 

57% 

11  -  25 

2 

14% 

26-50 

2 

14% 

>50 

2 

14% 

Total 

14 

100% 

Part-Time 
Employees 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

7 

50% 

1  -5 

7 

50% 

Total 

14 

100% 

Have  there  been  any  studies  of  the  effects  that  your  operations  may  have  had  on 
adjacent  property  values? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  6 

Study  of  Property 
Values 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

13 

93% 

No 

1 

7% 

Total 

14 

100% 

What  was  the  cost  of  construction,  development  and  equipment  purchase  for  the 
facility?   (Excluding  hearings,  approvals,  legal  and  design  costs.) 
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Question  7 

Construction  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

1 

7% 

1  -100000 

2 

14% 

100001  -  1000000 

5 

36% 

1000001  -  10000000 

2 

14% 

>1000000 

1 

7% 

No  Answer 

3 

21% 

Total 

14 

100% 

If  you  purchased  the  property,  what  did  you  pay  for  the  land  and  when  was  the 

property  purchased? 


$ 
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Question  8 

Land   Value  (1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -  100000 

1 

7% 

100001  -  1000000 

0 

0% 

> 1000000 

1 

7% 

No  Answer 

10 

71% 

Not  Applicable 

2 

14% 

Total 

14 

100% 

In  1989,  what  was  the  approximate  cost  of  operation  and  administration  of  the 
facility?  (Excluding  monitoring  costs,  reserve  cost,  contingency  costs  and  capital 
charges.) 

Operation  and  administration  costs    $ 
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Question  9 


Operating  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

1 

7% 

1  -500000 

4 

29% 

500001  -  1000000 

2 

14% 

1000001  -  2500000 

2 

14% 

>2500000 

2 

14% 

No  Answer 

3 

21% 

1                 Total 

14 

100% 

PARTE:  3R's  ACTIVITIES 

10.  What  specific  materials  does  your  facility  accept? 

(Circle  all  appropriate  responses.) 

If  possible,  please  indicate  for  1989  your  revenues  from  the  sale  and  any  payments 
made  for  each  material  processed  at  your  facility. 


MATERIAL 

Composite  packaging 

ACCEPT    REVENUE  ($)          PAYMENTS  ($) 

A 

Corrugated  cardboard  (OCC) 

B 

Mixed  Demolition  waste 

C 

Mixed  Construction  waste 

D 

Glass  containers 

E 

Household  hazardous  waste 

F 

Aluminum  foil 

G 

Aluminum  cans 

H 

Tlnplate  steel  cans 

I 

Mixed  paper,  magazines 

J 

Telephone  books 

K 

Newspaper 

L 

Fine  paper 

M 

Boxboard 

N 

Plastic  (rigid) 

0 

Plastic  (film) 

P 

Disposable  diapers 

0 

Foundry  sands 

R 

Yard  waste 

S 

Wood  waste 

T 

Used  tires 

U 

White  goods 

V 
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rood  waste 

Asphalt 

Slag 

Dry  wall 

Asbestos 

Other,  please  specify 


W 

X 

Y 

Z 

AA 

AB 


Question  10 

1 

Types  of  Waste  Accepted 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Composite  packaging 

5 

36% 

Corrugated  cardboard  (OCC) 

9 

64% 

Mixed  demolition  waste 

1 

7% 

Mixed  construction  waste 

1 

7% 

Glass  containers 

14 

100% 

Household  hazardous  waste 

2 

14% 

Aluminum  foil 

3 

21% 

Aluminum  cans 

13 

93% 

Tinplate  steel  cans 

14 

100% 

Mixed  paper,  magazines 

5 

36% 

Telephone  books 

5 

36% 

Newspapers 

13 

93% 

Fine  paper 

9 

64% 

Boxboard 

3 

21% 

Plastic  (rigid) 

7 

50% 

Plastic  (film) 

6 

43% 

Disposable  diapers 

1 

7% 

Foundry  sands 

0 

0% 

Yard  waste 

2 

14% 
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Wood  waste 

3 

21% 

Used  tires 

1 

7% 

White  goods 

2 

14% 

Food  waste 

1 

7% 

Asphalt 

1 

7% 

Slag 

0 

0% 

Drywall 

0 

0% 

TOTAL 

14  Respondents 

11.  In  1987,  1988  and  1989,  how  much  material  did  your  facility  process?  (Tonnes  or 

cubic  metres) 


1987 


1988 


1989 


Question  11 

Tonnes 

1989 

Per  Cent  of 
Respondents 

1988 

Per  Cent  of 
Respondents 

1989 

Per  Cent  of 
Respondents 

0 

1 

7% 

1 

7% 

2 

14% 

1  -  1000 

1 

7% 

1 

7% 

1 

7% 

1001  -  5000 

3 

21% 

2 

14% 

2 

14% 

5001  -  10000 

1 

7% 

1 

7% 

1 

7% 

10001  -  20000 

4 

29% 

1 

7% 

0 

0% 

>20000 

1 

7% 

0 

0% 

0 

0% 

No  Answer 

3 

21% 

8 

57% 

8 

57% 

Total 

14 

100% 

14 

100% 

14 

100% 
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12.  Which  of  the  following  recycling  and  other  waste  recovery  activities  occurs  at  your 

facility? 

(Please  circle  all  appropriate  responses.) 


A.  Mechanized  material  separation 

B.  Low-tech  material  sorting 

C.  Shredding 

D.  Composting 

E.  Materials  Recycling 

F.  Energy  from  waste 

G.  Other,  please  specify 


Question  12 

Activity 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

A 

11 

79% 

B 

12 

86% 

C 

2 

14% 

D 

2 

14% 

E 

7 

50% 

F 

1 

7% 

Total 

14  Respondents 

13.  Do  these  activities  generate  residual  processing  waste  requiring  disposal  off-site? 

(Please  circle  the  appropriate  response.) 

A.  Yes 

B.  No 


Question  13 

1 

Residual  Processing  Waste 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

8 

57%                  1 

No 

6 

43% 

Total 

14 

100% 
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If  Yes,  how  much  residual  processing  waste  was  generated  in  1989?     (Tonnes  or 
cubic  metres) 


1989 


Question  13a 

Residual  Waste 
(Tonnes) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -  100 

2 

14% 

101  -  500 

0 

0% 

501  -  1000 

2 

14% 

>1000 

1 

7% 

No  Answer 

3 

21% 

Not  Applicable 

6 

43% 

Total 

14 

100% 

14. 


Do  you  collect  the  materials  processed  at  your  facility? 


A.  Yes 

B.  No 


Question  14 

Collect  Materials 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

11 

79% 

No 

3 

21% 

Total 

14 

100% 
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If  Yes,  from  where  are  the  materials  collected? 

A.  Curbside/waste-source 

B.  Municipal  sorting  depots 

C.  Industrial/commercial  collection  centres 

D.  Other,  please  specify 


Question  14a 

Source 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Curbside/waste-source 

11 

100% 

Municipal  sorting  depots 

5 

45% 

Industrial/commercial 
collection  centres 

7 

64% 

Other,  please  specify 

2 

18% 

Sub-Total 

11  Respondents 

79% 

Not  Applicable 

3 

21% 

Total 

14 

100% 

15.  What  is  the  capacity  of  your  facility? 

Daily (tonnes  or  cubic  metres) 


Question  15 

Capacity  (Tonnes) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -50 

4 

29% 

51  -  100 

2 

14% 

101  -  1000 

2 

14% 

>1000 

1 

7% 

No  Answer 

5 

36% 

Total 

14 

100% 
1 1 
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16.  Which  of  the  following  sectors  do  you  accept  materials  from? 

(Please  circle  all  appropriate  responses.) 


A. 

Agricultural 

B. 

Residential 

C. 

Commercial 

D. 

Non-hazardous  Industrial 

E. 

Construction 

F. 

Demolition 

G. 

Institutional 

H. 

Other,  please  specify 

Question  16 

Sector 

Number  of  Respondents 

Per  Cent  of  Respondents 

Agricultural 

3 

23% 

Residential 

13 

100% 

Commercial 

11 

85% 

Non-hazardous  industrial 

7 

54% 

Construction 

3 

23% 

Demolition 

1 

8% 

Institutional 

9 

69% 

Other,  please  specify 

3 

23% 

Sub-Total 

13  Respondents 

93% 

No  Answer 

1 

7% 

Total 

14 

100% 

17.  Which  municipalities  does  your  facility  accept  materials  from? 
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PARTC:  LOCATION 

19.  What  zoning  designation  did  your  property  have  at  the  time  of  your  facility's 

approval  or  stan-up? 

(Please  circle  an  appropriate  response.) 


A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Other,  please  specify 


Question  19 

Zoning 

Number  of 
Resp     Jents 

Per  Cent  of 
Respondents 

Agricultural 

0 

0% 

Industrial 

10 

71% 

Residential 

1 

7% 

Commercial 

1 

7% 

Other,  please 
specify 

2 

14% 

Total 

14 

100% 
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20.  I  low  arc  the  propenies  adjacent  to  your  facility  zoned? 

(Please  circle  all  appropriate  responses.) 


A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Other,  please  specify 


Question  20 

Zoned 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

3 

21% 

Industrial 

10 

71% 

Residential 

7 

50% 

Commercial 

3 

21% 

Other,  please 
specify 

1 

7% 

Total 

14  Respondents 

21. 


Were  any  people  (residents)  displaced  as  the  result  of  the  start-up  of  your  facility? 


A.  Yes 

B.  No 


Question  21 

People  Displaced 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

0 

0% 

No 

14 

100% 

Total 

14 

100% 
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If  Yes,  indicate  the  number  of  people  displaced  as  a  result  of  your  facility. 
people 


Question  21a 

Number  of  People 
Displaced 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Not  Applicable 

14 

100% 

Total 

14 

100% 

If  Yes,  why  were  people  displaced? 


22. 


Are  there  any  restrictions  on  development  within  the  vicinity  of  the  facility? 
(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  22 

Development 
Restrictions 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

3 

21% 

No 

11 

79% 

Total 

14 

100% 

If  yes,  please  describe  the  restrictions  and  who  imposed  them. 
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23. 


What  area  does  your  facility  occupy?  (acres) 


Width  of  buffer  zone 
Total  area 


Question  23 

Buffer  (Metres) 

Number  of  Respondents 

Per  Cent  of  Respondents 

0-  1(X) 

1 

7% 

>100 

1 

7% 

No  Answer 

12 

86% 

Total 

14 

100% 

Question  23a 

Area  (Hectares) 

Number  of  Respondents 

Per  Cent  of  Respondents 

0 

1 

7% 

1  -2 

8 

57% 

>2 

2 

14% 

No  Answer 

3 

21% 

Total 

14 

100% 
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PARTD:    COMMUNITY 

24.  Approximately  how  many  people  live  within  a  1  km  radius  of  the  facility? 

people 


Question  24 

People  within  1  Kilometre 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

3 

21% 

51  -  250 

6 

43% 

251  -  500 

1 

7% 

501  -  1000 

0 

0% 

>1001 

3 

21% 

No  Answer 

1 

7% 

Total 

14 

100% 
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24.  Have  any  of  the  following  concerns  been  expressed  from  area  residents  or 

businesses,  with  regards  to  your  operations? 

(Please  circle  all  appropriate  responses.) 


CONCERNS 

111  health  (eg.  eye  irritation) 

Emissions  damaging  structures 

Contamination  of  ground  water 

Contamination  of  surface  water 
E.    Contamination  of  top  soil 
E     Loss  of  property  value 

Noise  from  facility 

Odours 

Smoke 

Litter 

Dust 

Other,  please  specify 


NUMBER  OF  CONCERNS 
IN  LAST  TWO  YEARS 


Question  24a 

Type  of  Concern 

Number  Reporting  Concerns 

Per  Cent  of  Respondents 

111  health 

0 

0% 

Emissions  damaging 
structures 

0 

0% 

Contamination  of  ground 
water 

2 

33% 

Contamination  of  surface 
water 

1 

17% 

Contamination  of  top  soil 

0 

0% 

Loss  of  propeny  value 

0 

0% 

Noise  from  facility 

2 

33% 

Odours 

1 

17% 

Smoke 

1 

17% 

Litter 

4 

67% 

Dust 

0 

0% 

Other,  please  specify 

1 

17% 

Sub-Total 

6  Respondents 

43% 

Not  Applicable 

7 

50% 
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No  Answer 

1 

7% 

Total 

14 

100% 

Question  24b 

Number  of  Concerns 

Total  Number  of 
Concerns 

Per  Cent  of 
Concerns 

0 

1 

7% 

1 

2 

14% 

2 

1 

7% 

No  Answer 

10 

71% 

Total 

14 

100% 

25.  What  action,  if  any,  was  taken  to  address  these  concerns? 

Action  Cost 
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26.  How  are  the  properties  adjacent  to  your  facility  used? 

(Please  circle  all  appropriate  responses.) 


A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Not  in  use 

F.  Other,  please  specify 


Question  26 

Use  of  Adjacent 
Properties 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

4 

29% 

Industrial 

10 

71% 

Residential 

6 

43% 

Commercial 

7 

50% 

Not  in  use 

2 

14% 

Other,  please  specify 

1 

7% 

Total 

14  Respondents 
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PARTE:   MONITORING 

27.  Before  beginning  the  operation  of  your  facility,  did  you  undertake  an 

environmental  impact  study? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  27 

Environmental  Impacts 
Study 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

2 

14% 

No 

12 

86% 

Total 

14 

100% 

If  yes,  approximately  how  much  did  the  study  cost? 

$      


Question  27a 

Environmental  Impact 
Study  Costs  (1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

2 

14% 

Not  Applicable 

12 

86% 

Total 

14 

100% 
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28. 


29. 


What  environmental  parameters  are  monitored  within  the  immediate  vicinity  of 
your  facility? 

(Please  circle  all  appropriate  responses.) 


A.  Air  quality 

B.  Soil  quality 
Surface  water  quality  (lakes,  rivers,  reservoirs) 
Ground  water  quality  (wells,  ground  water) 
Other,  please  specify 


None  (go  to  question  #31) 


Question  28 

Parameter 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Air  quality 

1 

7% 

Soil  quality 

1 

7% 

Surface  water 
quality 

3 

21% 

ground  water 
quality 

5 

36% 

Other,  please 
specify 

0 

0% 

None 

9 

64% 

Total 

14  Respondents 

In  1989,  what  was  the  total  cost  to  monitor  these  parameters? 

$ 
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Question  29 

Monitoring  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

>7500 

1 

7% 

No  Answer 

4 

29% 

Not  Applicable 

9 

64% 

Total 

14 

100% 

30.  Who  does  the  monitoring? 

(Please  circle  all  appropriate  responses.) 

A.  Independent  consultants  contracted  by  the  facility 

B.  Independent  consultants  contracted  by  the  government 

C.  Government  staff 

D.  Facility  staff 

E.  Other,  please  specify 


Question  30 

Monitoring 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Independent  consultants 
contracted  by  the  facility 

1 

25% 

Independent  consultants 

contracted  by  the 

government 

2 

50% 

Government  staff 

3 

75% 

Facility  staff 

0 

0% 

Other,  please  specify 

0 

0% 

Sub-Total 

4  Respondents 

29% 

Not  Applicable 

10 

71% 

Total 

14 

100% 
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31.  Do  you  have  any  further  comments  related  to  this  study? 


Thank  you  for  your  co-operation  in  this  phase  of  the  study.    Your  completion  of  the 
questionnaire  provides  the  information  necessary  to  conduct  an  analysis  of  waste  materials 
processing  facilities.    We  may  be  contacting  you  to  follow-up  on  this  initial  inquiry. 
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Results  from  survey  of  incineration 
facilities 
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WASTE  MANAGEMENT 
Operations  Facilities:  Incinerators 


NAME: 

POSITION: 

INCINERATOR: 

ADDRESS: 

TELEPHONE: 


PART  A:   THE  INCINERATOR 

1.  In  what  year  did  your  incinerator  begin  operations? 

19    


1       Question  1 

Begin 
Operations 

(Year) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

<1980 

1 

33% 

>1980 

2 

67% 

Total 

3 

100% 

2. 


Estiniate  the  remaining  life  of  the  incinerator. 
years 


Question  2 

Remaining  Life 

(Years) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

16-25 

3 

100% 

Total 

3 

100% 
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Who  owns  the  land  on  which  your  facility  is  located? 
(  Please  circle  an  appropriate  response.) 


A.  Municipality 

B.  Province 

C.  Private 

D.  Joint  (municipal  and  private  ownership) 

E.  Other,  please  specify  


Question  3 

Land  Ownership 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Municipal 

0 

0% 

Province 

1 

33% 

Private 

2 

67% 

Joint 

0 

0% 

Other 

0 

0% 

Total 

3 

100% 
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If  municipally  owned,  how  are  funds  for  site  development  and  operation  raised? 
(Please  circle  all  appropriate  responses.) 


A.  General  municipal  revenues 

B.  Tipping  fees 

C.  Provincial  grants 

D.  Recycling  Revenue 

E.  Borrowing/Loans 

F.  Other,  please  specify 


Question  3a 

Type  of  Funding 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Municipal  revenues 

0 

0% 

Tipping  fees 

1 

33% 

Provincial  grants 

1 

33% 

Recycling  Revenue 

1 

33% 

Borrowing/loans 

0 

0% 

Other,  please  specify 

0 

0% 

Sub-Total 

3  Responses 

100% 

Not  applicable 

2 

67% 

Total 

32 

100% 
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In  1989,  how  many  full  and  part-time  staff  were  employed  at  the  plant? 


full-time . 
part-time 


Question  4 

Full-Time  Employees 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -20 

1 

33% 

>20 

2 

67% 

Total 

3 

100% 

Part-Time  Employees 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

3 

100% 

Total 

3 

100% 
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5.  Which  of  the  following  activities  occurs  at  your  incinerator? 

(Please  circle  all  appropriate  responses.) 


A.  Mechanized  material  separation 

B.  Waste  stream  separation 

C.  Energy  from  waste 

D.  Shredding 

E.  Recycling 

D.  Other,  please  specify 


Question  5 

Activity 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Mechanized  material 
separation 

0 

0% 

Waste  stream  separation 

2 

28% 

Energy  from  waste 

3 

42% 

Shredding 

2 

28% 

Other,  please  specify 

0 

0% 

Sub-Total 

7  Responses 

100% 

Total 

3 

100% 

Have  there  been  any  studies  of  the  effects  that  your  operations  may  have  had  on 
adjacent  property  values? 

(Please  circle  an  appropriate  response.) 


A.  Yes 

B.  No 


Question  6 

Study  of  Property 
Values 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

2 

67% 

No 

1 

33% 

Total 

3 

100% 
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7.  Does  your  incinerating  facility  have  a  reserve  fund  for  closure? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  7 

Reserve  Fund 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

0 

0% 

No 

2 

67% 

No  Answer 

1 

33% 

Total 

3 

100% 

What  was  the  cost  of  construction,  development,  equipment  purchase  and  any  off- 
site  development  for  the  incinerator?   (Excluding  hearings,  approvals,  legal  and 
design  costs.) 


Question  8 

Construction  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

<40000000 

1 

33% 

>40000000 

1 

33% 

No  Answer 

1 

33% 

Total 

3 

100% 

If  you  purchased  the  property,  what  did  you  pay  for  the  land  and  when  was  the 
property  purchased? 
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Question  9 
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1         Land   Value  (1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1                        ^ 

1 

33% 

>50000{)0 

1 

33% 

No  answer 

1 

33% 

Total 

3 

100% 

10.  In  1989,  what  was  the  approximate  cost  of  operation  and  administration  of  the 

incinerating  facility?   (Excluding  monitoring  costs,  reserve  cost  and  capital 
charges.) 


Operation  and  administration  costs     $ 


Question  10 



Operating  Costs 
(1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

No  answer 

3 

100% 

Total 

3 

100% 
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PART  B:    WASTE 

11. 


What  specifîc  materials  does  your  facility  reject? 
(Circle  all  appropriate  responses.) 


WASTE  COMPONENT 

Composite  packaging 

Corrugated  cardboard  (OCC) 

Mixed  demolition  waste 

Mixed  construction  waste 

Glass  containers 

Household  hazardous  waste 

Aluminum  foil 

Aluminum  cans 

Tinplate  steel  cans 

Mixed  paper,  magazines 

Telephone  books 

Newspaper 

Fine  paper 

Boxboard 

Plastic  (rigid) 

Plastic  (film) 

Disposable  diapers 

Foundry  sands 

Yard  waste 

Wood  waste 

Used  tires 

White  goods 

Food  waste 

Asphalt 

Slag 

Drywall 

Asbestos 

Other, 

please  specify 


REJECT 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

AA 

AB 
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Question  11 

Types  of  Waste  Not  Accepted 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Composite  packaging 

0 

0% 

Comigated  cardboard  (CGC) 

0 

0% 

Mixed  demolition  waste 

3 

14% 

Mixed  construction  waste 

3 

14% 

Glass  containers 

0 

0% 

Household  hazardous  waste 

2 

9% 

Aluminum  foil 

0 

0% 

Aluminum  cans 

0 

0% 

Tmplate  steel  cans 

0 

0% 

Mixed  paper,  magazines 

0 

0% 

Telephone  books 

0 

0% 

Newspaper 

0 

0% 

Fine  paper 

0 

0% 

Box  board 

0 

0% 

Plastic  (rigid) 

0 

0% 

Plastic  (film) 

0 

0% 

Disposable  diapers 

1 

4% 

Foundry  sands 

3 

14% 

Yard  waste 

0 

0% 

Wood  waste 

0 

0% 

Used  tires 

0 

0% 

White  goods 

1 

4% 

Food  waste 

2 

9% 

Asphalt 

1 

4% 

Slag 

2 

9% 

Drywall 

1 

4% 
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Asbestos 

2 

9% 

Other 

0 

0% 

Sub-Total 

21  Responses 

100% 

Total 

3 

100% 

12. 


In  1987,  1988  and  1989,  how  much  waste  did  your  facility  accept?  (Tonnes  or 
cubic  metres) 


1987 


1988 


1989 


Question  12 

Tonnes 

1987 

Per  Cent  of 
Respondents 

1988 

Per  Cent  of 
Respondents 

1989 

Per  Cent  of 
Respondents 

1  -  10000 

0 

0% 

1 

33% 

1 

33% 

>75000 

0 

0% 

1 

33% 

2 

67% 

No  Answer 

3 

100% 

1 

33% 

0 

0% 

Total 

3 

100% 

3 

100% 

3 

100% 

13.  What  is  the  capacity  of  your  incinerator? 

Remaining (tonnes  or  cubic  metres) 


Question  13 

Remaining  Capacity 
(Tonnes) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

1  -  100 

1 

33% 

>100 

2 

67% 

Total 

3 

100% 

14.  Does  your  facility  dispose  of  residual  wastes  off-site? 

(Please  circle  the  appropriate  response.) 

A.    Yes 
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B.    No 


Question  14 

Disposal  of  residual 
wastes 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

3 

100% 

No 

0 

0% 

Total 

3 

100% 

If  Yes,  how  much  residual  waste  was  generated  in  1987,  1988  and  1989?  (Tonnes 
or  cubic  metres) 


1987 


1988 


1989 




Question  14 

Tonnes 

1987 

Per  Cent  of 
Respondents 

1988 

Per  Cent  of 
Respondents 

1989 

Per  Cent  of 
Respondents 

1  -5000 

0 

0% 

1 

33% 

1 

33% 

>5000 

0 

0% 

1 

33% 

1 

33% 

No  Answer 

1 

33% 

1 

33% 

1 

33% 

Not  Applicable 

2 

67% 

0 

0% 

0 

0% 

Total 

3 

100% 

3 

100% 

3 

100% 
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15.  From  which  of  the  following  sectors  do  you  accept  waste? 

(Please  circle  all  appropriate  responses.) 


A.  Agricultural 

B.  Residential 

C.  Commercial 

D.  Non-hazardous  Industrial 

E.  Construction 

F.  Demolition 

G.  Institutional 

H.  Other,  please  specify 


Question  15 

.. 

Source 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

0 

0% 

Residential 

2 

40% 

Commercial 

2 

40% 

Non-hazardous 
Industrial 

1 

10% 

Construction 

0 

0% 

Demolition 

0 

0% 

Institutional 

0 

0% 

Other,  please  specify 

0 

0% 

Sub-Total 

5  Responses 

100% 

Total 

3 

100% 

16. 


Which  municipalities  does  your  facility  accept  waste  from? 
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17.  Please  indicate  your  tipping  fee  for  1987,  1989  and  1990  if  you  apply  a  standard 

rate  to  all  waste  components. 


1987   Tipping  fee 

1989  Tipping  fee 

1990  Tipping  fee 


If  your  tipping  fee  varies  with  the  type  of  waste  component,  please  attach 
a  copy  of  both  your  1987  and  1990  tipping  fee  schedules  to  this  survey. 


Question  17 

Tipping  Fee 

1987 

Per  Cent 

of 

Respond 

ents 

1989 

Per  Cent 

of 
Responde 

nts 

1990 

Per 
Cent  of 
Respond 

ents 

1  -50 

1 

33% 

2 

67% 

1 

33% 

>50 

0 

0% 

1 

33% 

1 

33% 

No  answer 

0 

0% 

0 

0% 

1 

33% 

Not  applicable 

2 

67% 

0 

0% 

0 

0% 

Total 

3 

100% 

3 

100% 

3 

100% 

18. 


Does  your  tipping  fee  consider  specific  waste  management  costs? 


A.  Yes 

B.  No 


Question  18 

Tipping  Fee  Consider 
Specific  Costs 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

1 

33% 

No 

2 

67% 

Total 

3 

100% 
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If  yes,  for  what  proportion  of  your  tipping  fee  do  the  following  waste  management 
costs  account? 

Proportion  (Per  cent) 

A.  Waste  collection.  

B.  Cost  of  recycling.  

C.  Capital  cost  of  incinerator.  

D.  Operating  cost  of  incinerator.  

E.  Closure  cost  of  incinerator.  

F.  Replacement  cost  of  the  incinerator.      

G.  Insurance.  

H.   Environmental  contingency.  

I.     Other,  please  specify. 


Question  18 

Waste  Management  Costs 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Waste  collection 

0 

0% 

Cost  of  recycling 

1 

100% 

Capital  cost  of  incinerator 

0 

0% 

Operating  cost  of  incinerator 

0 

0% 

Closure  cost  of  incinerator 

0 

0% 

Replacement  cost  of  the 
incinerator 

0 

0% 

Insurance 

0 

0% 

Environmental  contingency 

0 

0% 

Other,  please  specify 

0 

0% 

Sub-Total 

1  Responses 

100% 

Not  Applicable 

2 

67% 

Total 

3 

100% 
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PARTC:   LOCATION 

19.  What  zoning  designation  did  your  property  have  at  the  time  of  your  incinerator's 

approval? 

(Please  circle  an  appropriate  response.) 


A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Other,  please  specify 


Question  19 

Zoning 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

0 

0% 

Industrial 

2 

67% 

Residential 

0 

0% 

Commercial 

1 

33% 

Other,  please  specify 

0 

0% 

Sub-Total 

3  Responses 

100% 

Total 

3 

100% 
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20. 


21. 


How  are  the  properties  adjacent  to  your  facility  zoned? 
(Please  circle  all  appropriate  responses.) 


A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Other,  please  specify 


Question  20 

Zoned 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

1 

14% 

Industrial 

2 

28% 

Residential 

2 

28% 

Commercial 

2 

28% 

Other,  please  specify 

0 

0% 

Sub-Total 

7  Respondents 

100% 

Total 

3 

100% 

Please  indicate  the  number  of  people  displaced  as  a  result  of  the  building  of  your 
facility. 

people 


Question  21 

People  Displaced 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

0 

2 

67% 

Not  Applicable 

1 

33% 

Total 

3 

100% 

If  any  individuals  were  displaced,  briefly  describe  the  circumstances. 
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22.  Are  there  any  restrictions  on  development  within  the  vicinity  of  the  facility? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  22 

Development 
Restrictions 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

0 

0% 

No 

2 

67% 

No  answer 

1 

33% 

Total 

3 

1(X)% 

If  yes,  please  describe  the  restrictions  and  who  imposed  them. 


23. 


What  area  does  your  incinerator  occupy?  (acres) 


Width  of  buffer  zone 
Total  area 


Question  23 

Range 

Buff, 

(Metres) 

Per  Cent  of 
Respondents 

Area 
(Hectares) 

Per  Cent  of 
Respondents 

0 

1 

33% 

0 

0% 

1  -20 

0 

0% 

1 

33% 

>20 

0 

0% 

1 

33% 

No  Answer 

2 

67% 

1 

33% 

Total 

3 

100% 

3 

100% 
— — — , II 
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PART  D:   COMMUNITY 

24.             Approximately  how  many  people  live  within  a  1  km  radius  of  the  incinerator? 
people 


Question  24 

People  within  1  km 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

<150000 

1 

33% 

>15000 

2 

67% 

Total 

3 

100% 
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25.  Have  any  of  the  following  concerns  been  expressed  from  area  residents  or 

businesses,  with  regards  to  your  operations? 

(Please  circle  all  appropriate  responses.) 


CONCERNS 

A.  Ill  health,  (eg.  eye  irritation) 

B.  Emissions  damaging  structures. 

C.  Contamination  of  surface  water. 

D.  Contamination  of  ground  water. 

E.  Contamination  of  top  soil. 

F.  Loss  of  property  value. 

G.  Noise  from  incinerator 
H.  Odours 

I.  Smoke 

J.  Litter 

K.  Other,  please  specify 


NUMBER  OF  CONCERNS 
IN  LAST  TWO  YEARS 


Question  25 

Concern 

Number 
Reporting 
Concerns 

Per  Cent  of 
Concerns 

Number 

of 
Concerns 

Per  Cent 

of 
Concerns 

111  health,  (eg.  eye  irritation) 

0 

0% 

Emissions  damaging  structures. 

0 

0% 

Contamination  of  surface  water 

0 

0% 

Contamination  of  ground  water 

0 

0% 

Contamination  of  top  soil. 

0 

0% 

Loss  of  propeny  value. 

1 

16% 

Noise  from  incinerator 

2 

33% 

12 

63% 

Odours. 

2 

33% 

2 

10% 

Smoke. 

1 

16% 

5 

26% 

Litter 

0 

0% 

Other,please  specify. 

0 

0% 

Sub-Total 

6 

Responses 

100% 

19 
Concerns 

100% 

Total 

3 

100% 
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26.  What  action,  if  any,  was  taken  to  address  these  concerns? 

Action  Cost 


27.  How  are  the  properties  adjacent  to  your  facility  used? 

(Please  circle  all  appropriate  responses.) 

A.  Agricultural 

B.  Industrial 

C.  Residential 

D.  Commercial 

E.  Not  in  use 

F.  Other,  please  specify 


Question  27 

Use  of  Adjacent 
Properties 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Agricultural 

0 

0% 

Industrial 

2 

20% 

Residential 

3 

30% 

Commercial 

3 

30% 

Not  in  use 

1 

10% 

Other,  please  specify 

1 

10% 

Sub-Total 

10  Responses 

100% 

Total 

3 

100% 
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PARTE:    MONITORING 

28.  Before  building  your  facility,  did  you  undertake  a  study  of  environmental  impacts 

of  your  future  operations? 

(Please  circle  an  appropriate  response.) 

A.  Yes 

B.  No 


Question  28 

_ 

Environmental 
Impacts  Study 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Yes 

2 

67% 

No 

1 

33% 

Total 

3 

100% 

If  yes,  approximately  how  much  did  the  study  cost? 


Question  28a 

Environmental  Impact 
Study  Costs  (1989$) 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

No  Answer 

2 

67% 

Not  Applicable 

1 

33% 

Total 

3 

100% 
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29.  What  environmental  parameters  are  monitored  within  the  immediate  vicinity  of 

your  facility? 

(Please  circle  all  appropriate  responses.) 

A.  Air  quality 

B.  Soil  quality 

C.  Surface  water  quality  (lakes,  rivers,  reservoirs) 

D.  Ground  water  quality  (wells,  ground  water) 

E.  Other,  please  specify 

F.  None  (go  to  question  #32) 


Question  29 

Parameter 

Number  of  Respondents 

Per  Cent  of  Respondents 

Air  quality 

3 

50% 

Soil  quality 

1 

16% 

Surface  water  quality  (lakes, 
rivers,  reservoirs) 

1 

16% 

Ground  water  quality  (wells, 
ground  water) 

1 

16% 

Other,  please  specify 

0 

0% 

None  (go  to  question  #31) 

0 

0% 

Sub-Total 

6  Responses 

100% 

Total 

3 

100% 

30.  In  1989,  what  was  the  total  cost  to  monitor  these  parameters? 


Question  30 

Monitoring  Costs  (1989$) 

Number  of  Respondents 

Per  Cent  of  Respondents 

>25000 

1 

33% 

No  Answer 

2 

67% 

Total 

3 

100% 
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31.  Who  does  the  monitoring? 

(Please  circle  all  appropriate  responses.) 

A.  Independent  consultants  contracted  by  the  facility 

B.  Independent  consultants  contracted  by  the  government 

C.  Government  staff 

D.  Facility  staff 

E.  Other,  please  specify 


Question  31 

Monitoring 

Number  of 
Respondents 

Per  Cent  of 
Respondents 

Independent  consultants 
contracted  by  the  facility 

2 

40% 

Independent  contracted  by 
the  Government 

1 

20% 

Government  staff 

1 

20% 

Facility  staff 

1 

20% 

Other,  please  specify 

0 

0% 

Sub-Total 

5  Responses 

100% 

Total 

3 

100% 

32. 


Do  you  have  any  further  comments  related  to  this  study's 


Thank  you  for  your  co-operation  in  this  phase  of  the  study.    Your  completion  of  the 
questionnaire  provides  the  information  necessary  to  conduct  an  analysis  of  waste 
management  facilities.    We  may  be  contacting  you  to  follow-up  on  this  initial  inquiry. 


205 


References 


Allen,  G.  1991.  Toronto  must  keep  garbage,  Grier  says — Minister  trashes  Kirkland  Lake  site. 
The  Globe  and  Mail,  (3  April):Al,  AlO. 

Anderson,  W.  J.  and  P.  J.  Marshall.  1981.  Solid  Waste  Disposal  Rate  Stabilization  Reserve. 
Public  Works  Committee  and  Administration  and  Finance  Committee,  Region  of  Peel. 

Bagby,  J.  1990a.  Memo:  City  of  Seatde  December  1989  Yard  Waste  Monthly  Report.  Solid 
Waste  Utility,  Seatde. 

Borough  of  Perkasie.  1988.  Perkasie  Borough  per  Bag  Disposal  Fee,  Waste  Reduction  and 
Recycling  Program:  Key  Results  from  Resident  Questionnaire.  Public  Works,  Borough  of 
Perkasie. 

British  Columbia.  1989.  A  solid  waste  management  strategy  for  British  Columbia.  Technical 
report  of  the  Municipal  Solid  Waste  Management  Task  Force.  Province  of  British  Columbia, 
Victoria. 

British  Columbia  Ministry  of  Environment.  1988.  A  Review  of  the  British  Columbia  Litter 
Act.  Planning  and  Assessment  Branch,  Victoria. 

CH2M  Hill  Engineering  Ltd.  1991.  The  physical  and  economic  dimensions  of  municipal  solid 
waste  management  in  Ontario.  Prepared  for  the  Ontario  Ministry  of  the  Environment. 

City  of  Seattle.  1989.  On  the  Road  to  Recovery:  Seattle's  Integrated  Solid  Waste  Plan.  Solid 
Waste  Utility,  Seattle. 

Clark,  V.  1987.  Letter  to  editor  of  The  Citizen,  (26  January). 

207 


Denison,  R.  A.  and  J.  Ruston,  eds.  1990.  Recycling  and  incineration— evaluating  the  choices. 
Washington,  D.C.:  Island  Press. 

Fosbenner,  N.  and  L.  Becker.  1990.  Annual  report  on  the  Borough  of  Perkasie  per  bag 
disposal  fee,  waste  reduction  and  recycling  program  for  the  year  1989.  Borough  of  Perkasie 
Public  Works,  Perkasie,  PA. 

Gale,  D.  1988.  Seattle:  A  case  study  in  system  planning.  Solid  Waste  Utility,  Seattle. 

Good,  L.  C.  1988.  Annual  report  on  the  Borough  of  Perkasie  per  bag  disposal  fee,  waste 
reduction  and  recycling  program  for  the  year  1988.  Borough  of  Perkasie  Public  Works, 
Perkasie,  PA. 

Gordon,  C.  1987.  City  should  throw  out  dumb  garbage  scheme.  The  Citizen,  (26  Jan):A5. 

Hall,  D.  L.  1991.  Letter  to  the  Chairman  and  Members  of  the  Committee  of  the  Whole. 

Hanwick,  J.  M.  and  N.  D.  Olewiler.  1986.  Chapter  3 — Nonrenewable  resource  use:  the  theory 
of  depletion.  The  Economics  of  Natural  Resource  Use.  49-87.  New  York:  Harper  &  Row. 

Kemper,  P.  and  J.  M.  Quigley.  1976.  The  economics  of  refuse  collection.  Cambridge: 
Ballinger. 

Kitchen,  H.  M.  1984.  Local  government  fîruince  in  Caruida.  Canadian  Tax  Foundation, 
Toronto. 

Miedema,  A.  K.  1983.  Fundamental  economic  comparisons  of  solid  waste  policy  options. 
Resources  and  Energy  521-43. 

Mittelstaedt,  M.  1991.  Peterborough  may  face  garbage  collection  fee.  Globe  and  Mail,  (2 
Feb):A3. 

Municipality  of  Metropolitan  Toronto.  1984.  A  review  of  reserves  and  reserve  funds  of  the 
Metropolitan  Corporation.  Management  Services  Department,  Policy  Research  and 
Management  Consulting  Division,  Toronto. 

National  Recyclers  Multilogue.  1987.  San  Francisco  Recycling  Program.  Volume  1,  Number 
6:  47. 

New  Jersey  Department  for  Environmental  Protection.  1990.  Availability  of  financial 
assistance  for  solid  waste  management  programs.  NJDEP,  Trenton,  N.J. 

Ontario  Ministry  of  Recreation  and  Tourism.  1985.  Reserve  funds:  financial  tools  for  the 
repair  and  rehabilitation  of  public  recreation  facilities.  MRT,  Toronto. 

208 


Ontario  Ministry  of  Municipal  Affairs.  1985.  Reserves,  reserve  funds,  allowances  and  other 
special  Junds.  OMMA,  Toronto. 

Page,  Talbot.  1977.  Conservation  and  Economic  Efficiency.  Resources  for  the  Future: 
Washington. 

Paul,  W.  1989.  Pollution  solution:  Pennsylvania  town  finds  a  way  to  get  locals  to  recycle 
trash.  The  Wall  Street  Journal,  (21  June):l. 

Pearce,  D.  and  A.  Markandya.  1989.  The  benefits  of  environmental  policy.  Paris:  Organisation 
for  Economic  Cooperation  and  Development. 

Petrovic,  W.  and  B.  L.  Jaffee.  1978.  Measuring  the  generation  and  collection  of  household 
solid  waste  in  cities.  Urban  Affairs  Quarterly  14(2):229-244. 

Regional  Municipality  of  Peel.  1981.  Solid  waste  disposal  rate  stabilization  reserve. 

Research  Triangle  Institute.  1990.  The  effects  of  weight-  or  volume-based  pricing  on  solid 
waste  management.  RTI,  Durham,  NC. 

Resource  Integration  Systems  Ltd.  1990.  Generator  pay  systems  for  households.  A  discussion 
paper.  Recycling  Advisory  Committee,  Hamilton. 

Royer,  C.  1988.  Major  Charles  Royer's  recommendations  on  solid  waste.  Seattle  City 
Council,  Seattle. 

Rudzitis,  G.,  O.  Hochman  and  E.  Hwang.  1981.  The  total  social  cost  approach:  the  solid 
waste  case.  Environmental  professional  3:165-169 

Shrybman,  S.  1989.  A  regulatory  agenda  for  solid  waste  management.  Report  MT-57554. 
Metro  Toronto  Works  Commission,  Toronto. 

Sommers-Brown,  C.  1989.  Letter  to  the  editor.  The  Globe  and  Mail,  (4  July): 

State  of  Pennsylvania.  1988.  Municipal  Waste  Planning,  Recycling  and  Waste  Reduction  Act. 

Usher,  C.  1987.  Letter  to  the  editor.  The  Citizen,  (26  Jan): 

VHB  Research  &  Consulting  Inc.,  MacLaren  Engineers  Inc.  1991.  Full-cost  accounting 
methods  for  landfill.  Waste  Reduction  Advisory  Committee,  Hamilton,  ON. 

Webb,  C.  1985.  Economic  barriers  to  recycling.  Environment  Council  of  Albena,  Edmonton. 


209 


Young,  J.  E.  1991.  Discarding  the  throwaway  society.  WorldWatch  Paper  101.  Worldwatch 
Institute,  Washington  D.C. 

Zimmermann,  E.  1988.  Solid  waste  management  alternatives:  review  of  the  policy  options  to 
encourage  waste  reduction.  Illinois  Energy  and  Natural  Resources,  Springfield. 


210 


